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EIMAC 


Division of Varian 
301 INDUSTRIAL WAY e SAN CARLOS, GALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


25 April 1975 


TO EIMAC TUBE MANUAL HOLDERS 


The enclosed data sheets are to be inserted in the appropriate section of 
your EIMAC Tube Manuals. Please update your Table of Contents and Index 
- to reflect these additions and revisions. Our next mailing will include 


updated material for your General Section. 


VOLUME I INSERT 
Triodes 

3CX 1000A7/8283 3/25/75 
8963 4/01/75 
VOLUME II 

Other Products 

SK510 3/15/75 
SK600A/SK610A 11/01/74 


Also enclosed is EIMAC's new Quick Reference Catalog 175. 
Quick Reference Catalog 171. 


REMOVE 


11/1/68 


6/15/71 
6/15/71 


This supersedes 


Whbaw SOvw 


William I. Orr 


Manager, Technical Data 
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Sin FF. Division of Varian 

4% 

R 2 ] 301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’' SAN CARLOS 


15 January 1975 


TO ALL EIMAC TUBE MANUAL HOLDERS 


7—_erereaeeeeee—————— 


The following data sheets are to be inserted in the appropriate section 
of your EIMAC manuals, volumes I and II. Please use your Tabel of Con- 


tents as a guide. 


INSERT 
VOLUME I 
General 
Table of Contents 1/15/75 
Index Wibo 75 
EIMAC and JEDEC Power Grid 
Tube Number Cross Reference 
Sheet TAS 75 
Varian/EIMAC Electron Tube and Device 
Group Sales Office list Wi5775 
Diodes - Rectifiers 
2-240A oy 
Triodes 
3-400Z/8163 8/15/74 
3-1000Z/8164 8/15/74 
3CW20 ,000H7 5/15/74 
3CW25 ,000A3 =< 


3CX400U7/8961 8/01/74 


REMOVE 


5/01/74 
5/01/74 


5/01/74 


5/01/74 


10/21/59 


5/01/68 
3/15/67 


3/01/67 


EIMAC Division of Varian 


VOLUME II 


General 

Table of Contents 
Index 

Tetrodes 
4CV75,000A 


4C€X250B/7203 & 
4CX 250FG/8621 


4CX250B/7203 & 
ACX250F/7204 


4CX 250BC/8957 
4W20,000A/8173 


4X150A/7034 & 
7609 


4X150A/7034 & 
4X150D/7035 


8954 
8959 
Other Products 


SK-606, SK-626, SK-636B, SK-646 


15 January 1975 


INSERT 


WANES 
1/15/75 


8/01/74 


1/01/74 


8/01/74 


6/01/74 
11/01/74 


11/01/74 


REMOVE 


5/01/74 


5/01/74 


6/15/71 


o/ 15/73 


4/15/74 


5/04/70 


8/15/66 


Ly ithor, (Gea 


William I. Orr 
Manager, Technical Data 


TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


Type of Information New Revision Remove Sheet Dated 


General 
Table of Contents 12-18-63 Table of Contents 11-18-63 


Tetrodes-Pentodes 


4CW2000A 11-1-63 
4CW10,000A 4-15-63 


Power Klystrons 
WL- 150 11-1-63 


Other Products 


SK- 1300 5-9-63 
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1 May 1978 varian 


TO EIMAC TUBE MANUAL HOLDERS 


The enclosed new or revised data sheets along with an updated Table of 
Contents, Index, EIMAC/JEDEC Cross Reference List, Sales Office Locations 
and Franchised Distributor List are to be inserted in the appropriate sec- 
tion of your EIMAC Tube Manual, Volumes I & II. Please use your Table of 
Contents as a guide. The data sheets to be removed with no replacements 
are discontinued tube types. 


varian/EIMAC division/301 industrial way/san carlos/ca 94070/u.s.a./415/592-1221 


VOLUME I INSERT REMOVE 
General 

Table of Contents 4/15/78 10/01/76 
Index 4/15/78 9/01/75 
EIMAC/JEDEC Cross Reference 4/15/78 9/01/75 
Sales Office Locations 3/15/78 2/01/76 
Franchised Distributor List Sy AM iey Fes 1974 
Diodes & Rectifiers 

2-2000A --- 7/01/52 
575A & 673 --- 4/01/67 
869B & 869BL --- 3/16/64 
6894 & 6895 --- 3/16/64 
8020 --- 6/01/67 
Planar Triodes 

8755 3/31/78 6/01/71 
8892 --- 9/01/70 
8893 --- 6/01/70 
8911 --- 2/01/71 
8912 --- 2/01/71 
Triodes 

3-400Z/8163 6/01/77 8/15/74 
3-500Z 6/01/77 LAOS 
3CV1500A7 wa 6/15/71 
3CX1509A7/8877 5/15/77 7/01/75 
3W5000F3/8243 --- 10/20/61 
35TG --- 6/01/67 
75TH --- 12/15/65 
75TL --- 4/01/67 
152TH --- 11725752 
152TL --- 4/01/67 
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Triodes (continued) 


1000T 
1500T 
2000T 
6696A 
6697A 
7480 


8873/8874/8875 
8963 


VOLUME II 


General 


Same as Volume I 


Tetrodes 
4CV20,000A 
8876 

X2159 


Other Products 


CV-850 
SK-300A 


WI0/a 


Enclosures 


INSERT 


1/01/77 


5/01/77 


3/01/78 
ShLSy ie 


REMOVE 
12/15/65 
5/05/70 
10/15/50 
10/15/64 
10/15/64 
11/01/68 
6/03/73 
8/01/75 


6/01/68 
6/15/71 
7/01/73 


4/15/69 


William I. Orr, Manager 


Technical Data 
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VOL, II 
TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


Type of Information New Revision Remove Sheet 
GENERAL 
Table of Contents 1-15-65 Table of Contents 


POWER KLYSTRONS 


5K70SG 10-15-65 
5KM300SI1 11-1-65 
X-3034 11-1-65 


X-3054 7-15-65 


Dated 


9-30-65 
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VOL.1 
TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


Type of Information New Revision Remove Sheet Dated 


General 


Table of Contents 2-28-65 Table of Contents 1-31-65 


Triodes 
3CX2500A3 9-1-64 


3W5000A1/8240 8-15-64 3W5000A1/8240 2-18-63 


Other Products 
EO-101 Detonator 
EO-201 Squib 11-15-64 


SK-300A 11-1-64 SK-300 1-1-63 


ADDITIONS 


Other Products 
Ceramic VacCap* 


Vacuum Capacitors 2-15-65 
Triodes 
5867A 11-15-64 


Additions will appear on our next 
Table of Contents 


* Trademark 
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CONTENTS 


VOE 


*Not recommended for New Equipment Design. 


Effective Bicciive Effective 
GENERAL Date TRIODES (Continued) Date TETRODES—PENTODES (Continued) Date 
Eimac Field Representatives .......... -—---- BWEQDGAT S240 ences oe eon 8-15-64 ACX250Re ts Shas haa ee 6-16-61 
Tube Type Numbering System.......... 4-3-58 SYIS000AS/ 8242 eee ee 6-1-64 4CX300A/8167 «nfo re a6 noe eee 12-1-63 
TORS EOES testers eras ols sra/s/0) vivian a aie.s «ays 5-15-64 SWEQOOR INS DAL eee ace Lee 2-18-63 ACX300V ey se siicsvams sonia ras eer 11-1-63 
Eimac and EIA Tube Number SWEDUDES/SZAS Meret eee ee 10-20-61 4CX350A /8321 & 4CX350F /8322....... 10-12-62 
Cross Reference Sheet........ February ‘64 SPELT EVENT Al Sus Sactenendt ans sdese< 11-20-61 Cle) GUY ooccdnntes oooue onSe ac nt oe 5-7-63 
Power Frequency Chart for Power Grid .. --——— SXOS00RS/ Gc5lt ee, ee eee 6-30-64 ACKIQOOA/ SIGS timc nasi cian tenes 11-4-63 
BXGOOUA ISAO Sie ods saahtne cone cote 2-18-63 ACXLOOOK/ 8352 2 beeen oe ewe nels eee 1-1-64 
DIODES — RECTIFIERS — SRO i eee See 5-20-63 ACXS000A/8169. <<: ccdecvcss tome 3-1-63 
PULSE MODULATORS 3X3000E1/ 62300. a ee ae ee 2-18-63 ACX5000A/8170 ascot. oe eee 10-1-64 
BYZ000RTS1G 20a eee eee 5-5-61 4CX5000R SE 7OW aco eh eee 1-1-63 
lS 4) 1-22-60 FL Eo i eet ee Rp Mee a 2-1-51 4CX10,000D/8171 ...... 6... c cece 1-20-62 
FOL 5 AGr net pe Se 7-1-52 BB ee ee eee ee 12-30-57 ACXI5 000A/828)) 3. s220- eee 10-10-62 
Cet ak Go And JO eee 7-1-52 495 T Gee rere ele. Oe eka ee 51-62 ACX35,,000C (8349 oe 22. eet 11-1-63 
ND Ree Por ieleiaiess)g'o 0's) olaisidveiace ws 7-1-52 rin Reet ee ee Ree ae ae 1-2-52 AWS DOB Fetes hs. wer dusts erage 6-16-60 
eM AO e Hele ciel e cis slo wie e's sjelere's 10-21-59 TET or cite ote ee oa ee ee 1-2-52 AW20; OOOA/ BUTS sete. ese rete 4-15-64 
Le ae 11-3-59 TOOTH ee Bee 4-1-49 4X150A & 4X150D 00.0.0... 0.0. sees 6-15-60 
OSA SP Ss 7-1-52 1OTLO LEA. ee eee Ss aes eMiSOGySlI2e st. See 8-15-63 
SUMP Sec... ec cn sss 6-1-63 SiEOTH ae Ah etek Oe 11-25-52 4X150R/8296 & 4X150S/8297.......... 5-15-62 
EUR os eke, op See ae eee 8-1-64 #59 TILL wee 7h Se Pee Dee 1-1-44 AX 5OOA Se con tastes cies t cane crag ne ee 1-1-64 
C4s6). 0 ao BOS OO ee eee 7-1-52 SB OTH Bee ch Se eee 5-1-53 MEZTATS-1 250 eis c ris soya.) ante eae 8-15-52 
PSUR RI NESE Actettolgi ain a) otaists ess) a¥s\s oe sTe o\ <1 3-16-64 gl tf 9 ag te, liad eae ery An orto Oh ie 11-61 
SEs REDO GES ais 3's sini cialcla ad ’eeisia wdleia's 2 3-16-64 BOAT HE. oe eae a ee a) 4-10-53 OTHER PRODUCTS 
BeeR aE CEES ic ia oY <i svorsiaia, pis. e:c\cle\e sielaies 3-16-64 S04TI A i ae ee. ee 8-15-64 
en eee 2-1-52 RENT. eke ee 8-1-50 VS2. 4 5°86 2:5: cy.) aoe 12-1-63 
MRMIRIMIES ROG RE Loic cyh a sie esse oyeretscs'g oleresys 2-15-62 ASOT ante eee, eas Vere 10-1-49 100 IG Ionization Gauge .............. 6-15-53 
MEROSAY DL OTM iaiaicis sa epousis os sis tis We seress 2-15-63 5G7/3-200A37 ee ee ee eee 7-1-54 Preformed Contact Finger Stock........ 1-15-62 
EER SUS Tier scle lero) ce!s1= 0910, ¥ eral. tie x 7-15-62 150 T ee ie 12-11-57 HR Heat Dissipating Connectors ....... 12-12-57 
BALAN EEA vie eic'e we wins eel yslenstcly ys 12-1-63 OOO TA Met as.). eeeee. . Oe eee 4-22-58 CS-8301 Laser Tube Assembly......... 10-5-64 
Vel (VAGUE) eee aor ----- TOO Teen a ta ee eee Bee 3-18-59 EO-101 Detonator EO-201 Squib........ 11-15-64 
RIBBON OLED tates Fe cs cie ce rasoyshavelercee « 3-20-62 2000 Tee een eee 10-15-50 SIS00A eee sieie. So ys otter eee 11-1-64 
Boeri hae siifustrodak oe Gotta sath 4-1-54 C69GA Me es Oe ee 10-15-64 SK-306, SK-316)..1-..... sonics ete oo eee ee 
Rea MET (sires: toate sen c-cin maith wae yar 1-2-63 BOOT A ee a eclee a  ree 10-15-64 SK-400 hi Sera ratlk, cena eee 4-1-56 
Oats ye 1-2-63 TN CAs Seca ae ek eee 9-1-64 SK:h06,,SK-ALb ON cosas ee 5-17-63 
PAGO es Soran a's na eek Mas ete oP oc 10-15-64 SK-410 .. 6... eee eee ete eee 11-15-62 
SK=500) decker: eee oc ee eee 3-1-56 
TRIODES SK=506;/SK-SL6) oe. eee ceca eee 8-15-64 
TETRODES — PENTODES SKSUO ait hbr. itcida: See eee 5-4-63 
AGEL TAY, S58 SEGRE AERC SCR ONIETC e CER E 10-25-62 Si-600) vo fc. wroccacra aman ruse CRO ems 3-31-61 
2CZQWA ...-- rere eee eee eee eee es 2-7-58 SK-606, SK-626, SK-636B............. 5-24-63 
OT GAAS VOOR ce Pons ta i oe 6-1-62 A-O5A/SL65S Oe eee 5-1-62 SK-GLO eo eke cio tissina sone eon 3-31-61 
3-1000Z/8164 .........- eens 4-9-64 MPSA MOTT Cer ee pe 6-1-60 $1G620) SK-620A ss. cian 1-15-63 
Rey th otic sts 'ecaiihuarsus aiainis ta elevate rei 11-1-51 ADENATSO22 eh ee ee 5-1-62 SK-630, SK-630A_ o5 .cuhn ete oe oe ee 1-18-63 
BCPHIGASITEIS «<5 cote. ec ncurmnes: 1-1-63 RAMA TASER AE teen. iad ok ces 2-15-63 SKBAO icc ek eee 3-31-61 
BCPRIDOASHIBLDR teens deem es go or 1-1-63 A GOUA BLOB MER eee J-1-62 SKK-650 and SK-655 6.0cc oc sree pete 3-31-61 
EM EIA Siete tris. -sshautaisl asa. eleven eb 10-1-63 ACNISA erat (Rete cake ee Senet 1-1-63 SK-700, SK-710, SK-606 .............. 1-20-58 
er A a a, UCI WN PACSIOM Ys ora ves ceueev sosensedie sks SICTLIA Sok sen et. ee 5-9-63 
A i a lbs re ay ACYAQA es eke ee atts erp ee Re a 5-9-63 
3CW20,000A7 .........-.- ++. seen eee SUS ae ACV 20) DODA | denis ok baietnwadinnte tons SK-760, SK-TIOss:.ckc kee 5-9-63 
3CW25, 000A3 ......- 2200s s eee e eens DL ee Fe Gee ACV IS: DOOA «cS SSSA ise SK-B00B ; SK-806: «.cc.0s0 5s nce 4-9-64 
3CX100A5/7289 & 3CX100F 5/8250 ..... 5-1-62 4CV100,000C/8351 ...............065 Si-BLOSSK-B06 Fr eves on see pa 4-9-64 
3CX1000A7/8283 ..............+++--- 271-03 Fee mem ACW2000A “A tenth tant ole eer S1-860; SK-B70 vont bn ice ree 5-9-63 
BX PONS tee ore mie Scat lay steal skaals a 2-104 ee ee Ree ACW)O- 000A Sacer Petco tata cee SK-890SK=806 scp cus<-)2 i deere 4-9-64 
3CX2500 FB... 0. ee eee ee eee reer een eee +1-64 4CW50,000C/8350 ............ 0. cee ee SK-900, S906 fi.2 k2a.550.0detmeeee 6-1-60 
3CX10,000A1/8158 ...........--. 00. SOR ee AP ACKS NC Be ro el hci acho sears SIS 00) Ric Men rt steps stern erste ee 5-9-63 
3CX10, O00A3/8159 ...........:.+.... 15-64 4CX250B/7203 & 4CX250F /7204 SK-1306)SI1406..5 05 <i. ronan senee 5-17-63 
3CX10, O00A7/8160 32.25.6281 eee ds 11-1-63 4CX250K/8245 & 4CX250M/8246 SKCLA0QA, SK-L470A0 2 en ee eee 5-9-63 


Effective Date 2*28-65 


LN 


; NE WSLE TTE R — Power Grid Tube Division 


February 12, 1965 
Dear Friend, 


Are you in the market for a really reliable vacuum capacitor? 
Here's NEWS you can't afford to miss. 


Eimac is introducing a broad new line of fixed and variable 
vacuum capacitors featuring higher rf rms current ratings and longer 
life than any other capacitor available... and at competitive prices. 


Our new VacCap* vacuum capacitors employ a unique patented 
design which meets higher power and current rating requirements 
found in today's advanced transmitters. These all-ceramic-and- 
copper capacitors are available in any value of capacitance up to 
1500 picofarads at any voltage from 5 to 50 kV, with current ratings 
up to 225 amperes without cooling. 


Enclosed are descriptions and data sheets on our new VacCap* 
fixed vacuum capacitors. Next month we will provide you with more 
information on our new variable capacitor design. 


Eimac VacCap* vacuum capacitors have been thoroughly evaluated 
in our high power rf test amplifier; current and voltage ratings are 
quite conservative. We have the most reliable vacuum capacitor on 
the market, and we're proud of it. We are eager to work with you to 
provide whatever applications assistance your design requirements 
may demand. 


Sincerely, 


JACK QUINN 
Product Manager 
Power Grid Tube Divisio” 
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TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


VOL. 


Type of Information New 


General 
Table of Contents 


Diodes-Rectifiers- 
Pulse Modulators 
250R 


Triodes 
3CX2500F3 9-1-64 
3CX10, 000A1/8158 
3CX10, 000A3/8159 
304TL 
6696A 10-15-64 
6697A 10-15-64 
vee a 9-1-64 
7480 10-15-64 


Tetrodes-Pentodes 


4CX5000A/8170 


7580 - Please remove from Catalog 


Other Products 
CS-8301 Laser Tube 
Assembly 10-5-64 
SK-506, SK-516 


Hf 


Revision 


1-31-65 


8-1-64 


8-14-64 
8-15-64 
8-15-64 


10-1-64 


8-15-64 


Remove Sheet 


Table of Contents 


250R 


3CX10, 000A1/8158 
3CX10, 000A3/8159 
304TL 


4CX5000A/8170 


SK-506, SK-516 


Dated 


8-31-64 


7-1-52 


1-1-63 
10-20-64 
7-21-58 


2-15-63 


5-21-63 
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EIMAC 


Division of Varian 
301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


June 1, 1967 


TO ALL EIMAC TUBE MANUAL HOLDERS -- VOLUME I 
eee 


The following Data Sheets are to be inserted in the appropriate section 
of your tube manual in numerical order by the tube type number. You may 
wish to use your Table of Contents as a guide. 


INSERT REMOVE 
GENERAL Section 
Table ot Contents eoceereeeeeereeeeeeeeoe ( 6- 1-67) ( 5- 1-67) 
tubes lype Numbering System .,....o.s.ee ( 2- 1-67) ( 4- 3-58) 
DIODES-RECTIFIERS-PULSE MODULATORS 
2X3000F eoeceereeee oe ec eee oe eee oe eee eee ee ( 3- 1-67) ( 6- 1-63) 
TRIODES 
BOOT Heri mete ele b/aa viele e's e's wala eek dhe ( 3-15-67) (11-16-64) 
3CX2500A3/8161 eoeoerrereoree eee eaeencrceeeeee ( 3- 1-67) (12-15-64) 
yor eoererowe ees oce eee ree eee eee ee ee eee e ene f 4- 1-67) ( l- 2-52) 
100TH ceooeeeeereee ee eee eee eereee ore ee ecee ( 4- 1-67) ( 4- 1-49) 
1S al ig eereeeeeeeoce ees ee ee cKc ee eee oe eo oe ( 4- 1-67) ( l- 1-44) 
304TH ceoeoerereeere cee eee eee eeo0e ee eee eeeee ( 4- 1-67) ( 4 1-67) 
TETRODES-PENTODES 
4CX1500B eeroceeroeeeoce ce ee eeeeeeeeee0ves ( 6- 1-67)* ( 4- 1-67) 
4CX3000A/8169 eeoeoereereeeeeseo0ceeeeeeee0cree ( 5- 1-67) ( 9-16-65) 
4CX5000A/8170 eeoereeereroveeereeoeeeee oe ee ( 5- 1-67) (10- 1-64) 
5CX1500A oeereeeeeeer ee oe e0cFC ee Oe eo eo ee COO ( 4-15-67) ( 2-15-65) 
OTHER PRODUCTS 
SK-711A ceoeoereew oe eee eee eee ee eee eee eecoee ( 4-15-67) ( 5- 9-63) 


* Data Sheet revised to change 900 amp to .900 amp DC Plate 
Current listed under RF Linear Amplifier. 


For additional Data Sheets or information about your EIMAC Tube Manual, 


please contact the undersigned. 
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EIMAC 


Division of Varian 


May 1, 1967 


TO ALL EIMAC TUBE MANUAL HOLDERS -- VOLUME I 


301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


The following data sheets are to be inserted in the appropriate section 


of your tube manual in numerical order by tube type number. 


to use your Table of Contents as a guide. 


INSERT REMOVE 

GENERAL Section 
Aver Of MOOntETUS1 4, palates tral er. bie ste eal Oi) (10-15-66) 
EIMAC & EIA Power Grid Tube 

No. Cross Reference. Sheet... 0. « e (1967) (1966) 
DIODES-RECTIFIERS-PULSE MODULATORS 
ZPROUBRLG 202 wer mete oe aisle chy cry co eter eter: (11- 1-66) ( 2-15-62) 
TRIODES 
Bat O07) GC LO mele mee ts-s eft erats tetite etc a coe (hoi Lo= OT) ( 6-15-66) 
SCVBUSUQOAD a Mitta eels os. elele statilovetetets’s co) (ee o= yr LsO7)) (10- 1-63) 
BCW 255 OOOAS Petes selects sigsevics cece oss s sa s—ai-O7) (1l- 1-63) 
BCX Za 00S tree cietettra Gro a+ ants sieteloistew ele ets a miws Le Gro) (12-15-65) 
TETRODES-PENTODES 
AOR TSOOBS dirdis.c here s.elsis ele cicisle case aeele. (e4~ 2-6.) ( 1-15-66) 
OTHER PRODUCTS 
LOOSIGHtoniza tion Gauges .. .cue. ss os, OBSOLETE ( 6-15-53) 
Keo WU erate etsests a cistccats aie cote aenete ele tivce (ica O=0 +) ( 3- 1-56) 
She emo 02 VAM. ce sics sis wale stettsisitth eves) (o- Lo Os) ( 1-15-63) 
Bia OSU He hale OA Woes a bc puiesiesis walk eteists os (ibow om Oy) ( 1-18-63) 
Bi DOUeme/L UMeate « oss sletste sieibtetee ssi 018i GbO- to-O) ( 1-20-58) 
She nou ok O LUe es diss ss salslediuieien eels) (RL 6 7) ( 5- 9-63) 
Eka GOUM ae CKe IAT DAN ant. taes cess eel 5-66) ut Gi5= 9<69) 


You may wish 


For additional data sheets or information about your EIMAC Tube Manual, 


please contact the undersigned. 
V truly yourg, . 


Robert O. Landon, Manager 
Public Relations & Technical Data 
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VOLUME I 


TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


Type of Information New Revision Remove Sheet Dated 

GENERAL 

Table of Contents 4-15-66 Table of Contents 12-31-65 
DIODES-RECTIFIERS-PULSE MOD 

2-150D 12-15-65 2-150D 7-1-52 
TRIODES 

3CX2500F 3 12-15-65 3CX2500F3 9-1-64 

3CX2500H3 3-15-66 

25T 12-15-65 20 2-1-54 

304TL 12-15-65 304TL 8-15-64 

750TL 12-15-65 750TL 12-11-57 
TETRODES-PENTODES 

4-125A/4D21 12-15-65 4-125A/4D21 6-1-60 

4-400A/8438 9-1-65 4-400A/8438 2-15-63 

4CX1500B 1-15-66 
OTHER PRODUCTS 

HR Heat Dissipating 12-1-65 HR Heat Dissipating 12-12-57 

Connectors Connectors 

X6065 3-15-66 

SK-640 2-15-66 SK-640 3-31-61 

SK-650 & SK-655 1-15-66 SK-650 & SK-655 3-31-61 


VOLUME 1 


TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 
IN YOUR EIMAC HARD COVER CATALOG 


LLL a a cee 


Type of Information New Revision Remove Sheet Dated 

GENERAL 

EIMAC Field Reps EIMAC Field Reps 6-1-65 

Distributors 6-15-66 Distributors 5-15-65 


DIODES-RECTIFIERS-PULSE MODULATORS 


2-450A 3- 1-66 2-450A 11- 3-59 

TRIODES 

3CW5000H3 4-1-66 

3CW10, 000H3 4-1-66 

3CX5000H3 4-1-66 

3CX10, 000H3 3-15-66 

3CX15 , 000H3 4-1-66 
3X2500A3/8161 11-20-61 
3X2500F3/8251 6-30-64 
3X3000A1/8238 2-18-63 
3X3000A7 5-20-63 
3X3000F 1/8239 2-18-63 
3X3000F7/8162 5-5-61 


CS-8301 Laser Tube Ass¥. 10-5-64 


EO- 101/E0-102 11-15-64 
X6004 Ultraprobe 6-1-65 
X6006 Docking Light 10-1-65 
X6007 Nuclear Battery 9-15-65 


X6065 Feedthrough 3-15-66 


EIMAC 


Division of Varian 
301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


TO ALL EIMAC TUBE MANUAL HOLDERS 


The following data sheets are to be inserted in the appropriate section 
of your EIMAC manuals, volumes I and II. Please use your Table of 
Contents as a guide. 


INSERT REMOVE 
VOLUME I 
GENERAL 
Table of Contents 5-1-74 7-11-73 
Index 5-1-74 7-1-73 


EIMAC and JEDEC Power Grid 

Tube Number Cross Refer- 

ence Sheet 5-1-74 7-1-73 
Varian/EIMAC Electron Tube 

and Device Group Sales 

Office 5-1-74 7-1-73 


PLANAR TRIODES 


8933 11-15-72 -- 
TRIODES 

3-500Z 11-1-73 2-1-7] 

3CW5000A3/8242 and 

3CW5000F 3/8243 1-11-74 6-1-67 

3CX1500A7/8877 8- 1-73 5-15-71 

3CX20 ,000A7 7-1-73 -- 

8873/8874/8875 6-3-73 6-1-7] 

8933 


iu 12-14-72 
8938 5-15-73 s 


EIMAC Division of Varian 


INSERT REMOVE 
VOLUME II 
GENERAL 
Table of Contents 5-1-74 7-1-73 
Index 5-1-74 7-1-73 
TETRODES 
4CW800B/F 11-1-73 3-1-68 
4CX15,000A/8281 12-15-73 5-15-71 
4W300B/8249 11-1-73 5-1-70 
4X150G/8172 10-15-73 6-15-66 
8930 12-1-73 -- 
X2159 7-1-73 -- 
OTHER PRODUCTS 
SK-406 ,SK-416 ,SK-426 12-1-73 6-1-67 
SK-410 12-1-73 11-15-62 


eae Any 


William I. Orr 
Manager, Technical Data 


May 1974 Page 2 of 2 


/-N, EIMAC 


: 4 @ G Division of Varian 

f ) 
301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


TO ALL EIMAC TUBE MANUAL HOLDERS: 


The EIMAC tube manual is being divided into two volumes. Volume I will contain 
sections entitled GENERAL, DIODES-RECTIFIERS, PLANAR TRIODES and TRIODES". 
Volume II will contain sections entitled ''GENERAL, TETRODES, PENTODES, PULSE 
MODULATORS and OTHER PRODUCTS". 


After you have divided your present manual into two volumes as indicated above, 
using the enclosed dividers, the following additions and deletions are to be 
made using the Table of Contents as a guide. 


INSERT REMOVE 
VOLUME I 
GENERAL 
Tube Type Numbering System 6-1-73 2-1-67 
Table of Contents 7-1-73 5-15-72 
Index 7-1-73 
. EIMAC and JEDEC Power Grid Tube 
aD Number Cross Reference Sheet 7-1-73 7-1-71 
> ae Power Grid Selection Guide 7-1-73 
, Varian/EIMAC Electron Tube and 
Device Group Sales Offices 7-1-73 
PLANAR TRIODES 
7855AL/7855KAL 3-1-72 
TRIODES 
8160/3CX10, 000A7 2-1-73 6-1-67 
VOLUME II 
GENERAL 
Table of Contents 7-1-73 
Index 7-1-73 
TETRODES 
8072W/8121W/8122W (discontinued) 7-30-71 
8828W (discontinued) 2-15-72 
4CV250, 000A 3-1-72 5-1-68 
PENTODES 
: 8295A 1-15-73 2-1-70 


William I. Orr 
Manager, Technical Data 
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ie EIMAC 


Division of Varian 
301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’' SAN CARLOS 


solye 1 L967 


TO ALL EIMAC TUBE MANUAL HOLDERS -- VOLUME I 


The following Data Sheets are to be inserted in the appropriate section 
of your tube manual in numerical order by the tube type number. You may 
wish to use your Table of Contents as a guide. 


INSERT REMOVE 
GENERAL Section 
Table of Contents ( 7-15-67) ( 6= 1-67) 
Distributors ( 7- 1-67) ( 5-15-66) 
DIODES-RECTIFIERS-PULSE MODULATORS 
575A & 673 ( 4- 1-67) ( 3-16-64) 
8020 (100R) oe AGI) (a 2ai 3525 
TRIODES 
3CPN10A5/7815 ( 4-15-67) ( 1- 1-63) 
3CPX100A5/7815R ( 4-15-67) ( 1- 1-63) 
3CW5000A3 ( 6- 1-67)* 
3CX3000A7 ( 5=15-67)* 
3CX10,000A7/8160 ( 6- 1-67) (11l- 1-63) 
3W5000A3/8242 ( 6—= 1-64)*% 
35TG ( 6= 1-67) ( 5- 1-62) 
304TL ( 6- 1-67) (12-15-65) 
7211 ( 6- 1-67) ( 9- 1-64) 
TETRODES-PENTODES 
4-125A ( 6- 1-67) (12-15-65) 
4CX125C ,F ( 6- 1-67) ( 1- 1-63) 
4CX600A ( 5= 7-63)** 
4CX1000A/8168 ( 6- 1-67) ( 6-15-66) 
OTHER PRODUCTS 
SK-406 , SK-416 , SK-426 @ 6anle7) (11- 1-65) 
SK-890B, SK-806 (6-167) ( 4- 9-64) 


For additional Data Sheets or information about your EIMAC Tube Manual, 
please contact the undersigned. 


Very truly yours, 


* New Robert O,. Landon, Manager 
**% Obsolete Public Relations & Technical Data 
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INDEX BY TUBE TYPE 


Type Page Type Page| Type Page 
ML-XRT1 ] ML 5682 2 ML-7560 34 
ML-DP15 5 ML-6256 2 ML -7668 4 
ML-LPT17 5 ML-6257 2 ML-7698 5 
ML-2C39A 5 ML-6258 oy ML-7715 4 
ML-2C39WA 5 ML-6420 2 ML-7815/3CPNI0A5 6 
ML-2C41 5 ML-6421 2 ML-7845 4 
ML-102A 7 ML-6421F 2 ML-7855 6 
ML-141 7 ML-6422 2 ML -8038 4 
ML -142 7 ML-6423 2 ML-8040 4 
ML-342A I ML -6423F 2 ML-8041 4 
ML-342AA 1 ML-6424 2 ML-8094/199 7 
ML-356 l ML-6425 2 ML-8170/4CX5000A 3 
ML-880 1 ML-6425F 2 ML-8171/4CX10000D 3 
ML-889RA | ML -6426 2 ML-8224 7 
ML-891 I ML-6427 2 ML-8281/4CX15000D 3 
ML-891R 1 ML-6442 5 ML-8317 3,4 
ML-892 1 ML-6544 4 ML-8403 6 
ML-892R 1 ML-6576 2 ML -8495 5 
ML-893A 1 ML -6696 3 ML-8533 6 
ML-893AR l ML -6697 3 ML-8534 6 
ML-5530 I ML-6771 5 ML-8535 6 
ML-5530H l ML-6908 7 ML-8536 6 
ML-5531 i ML-7002 4 ML-8537 6 
ML-5541 1 ML-7003 4 ML-8538 6 
ML-5575/100 7 ML-7007 3,5 ML-8539 6 
ML-5576/200 7 ML-7209 5 ML-8545 3 
ML-5604 l ML-7210 5 ML-8546 4,5 
ML—5606 l ML-7211 5 ML-8547 3,4 
ML-5619 1 ML-7248 4 ML-8548 5 
ML-5658 1 ML-7249 4 ML-8618 3,5 
ML -5666 1 ML -7289/3CX1G0A5 5 ML -8629 6 
ML -5667 2 ML-7479A 3 ML-8630 6 
ML-5668 2 ML-7480A 3 ML-8631 6 
ML -5669 2 ML-7482 3 ML -8661/4CW10000A : 
ML-5681 2 ML-874] 6 
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BOs bas hoa) <= ee ee 
S847. Tee ere nee ence ihe 


BAT Seen ay ean eae 
S874sSCe SSiiom. een tener. 
8876 see B87S ack cas 
BT i ete ee ee te ane 
8877 see 3CX1500A7... 
RROD Se aa ee marae: 
BOOGE A Crime er egey ns aes 


BOOG ce tiean so) + auctaard ace 
8906AL/Y572AL ..... 


8907 see 8906 ....... 


8909 see 4CX5000J.... 
8910 see 4CX15,000J .. 
BOT Perera aie ye, 2 


SOOM Ne Wa ertcen ey rk ced 
8921 see 4CX600U/JA 
BOSCO bec. caine a Leas ain es Oe 
BOSS terres dae we ee abe mers 
BOGGS RACs pete we rage te 
Contact Finger Stock 
(PYelonmedic sue = <.: 
HR Heat Dissipating 
GONNnGClOGsr. ess «oni 
SHOU Ae ats ae eat gs 
Se SO Gt are ter nia raien oie or 


SK-316 see SK-306 .... 


SK=45| Owe coors te 
SK-416 see SK-406 .... 
SK-426 see SK-406 .... 


Soi 55 Chere eae came s Oe sears 
SK-516 see SK-506.... 
SI COCA ee noe oe 
Wa sea ee eee 
SKE GUT mee. aeecs (eee es 
SK-610 see SK-600A .. 


SIG OU alee cy etervews = = foms ih 


SK-620A see SK-620 ... 
SK-626 see SK-606 .... 
SK Bora tose sehen anes 
SK-630A see SK-630 ... 
SK-636B see SK-606 ... 
Sika Uiteme ee oc croncie tree havent 
SK=650ieeet st eraee an on 


SG AGlehg. 9 Ga ausaeic ncn es 
SHAT lad cu lemeie tae on. ss 


SI Aree ocean ee 
SiKa7O0 teisene ee er cicnel 


SK=S80063 ree eek a estes 


SK-810B ..... ere cute 
SCT URS ares eee ne 


Sie S890B finer utens s+ = © 
SK=900 5 setae nts hog aie 


UES flee ee ee eee 
Siar 5 0G es ea a ees een ae 
SK- 1310 see SK-1300. .. 
SK- 1320 see SK-1300... 
SKaIANO Alcs ahs ete uss noe 
SK- 1406 see SK-1306... 
SK-1470A see SK-1400A. 
SK= 2200 Geer. cise ke es 


VSO E405 SG. ae ie te sis 
pg to ty ey RE eee 
Y572AL see 8906AL ...- 


D - Diode OP - Other Products 
PE - Pentode R - Rectifier 
PL - Planar Triode T - Triode 


| PM - Pulse Modulator TET - Tetrode 


(ANAS: gars 


as aS x °. 4 a. 
. 22} oa j ies 
te MA ee 

sch iC (VASE sia 


ses gUOIGMD 
a oe Vigvee i ~/ TPS, 
i Babe at « - 
(A art Mae ee), 
ee o 


d “nae 
Qs 
=F OQ sho bea Pi 
letra? : =, Se ‘so 8Ts Ps 


EIMAC 
Division of Varian 
San Carlos, California 


EIMAC and JEDEC 
CROSS-REFERENCE LIST 


MAY 1, 1974 


(Revised 5-1-74) © 1973 Varian Associates Printed in U.S.A. 


EIMAC to JEDEC 


EIMAC No. JEDEC No. EIMAC No. JEDEC No. EIMAC No. JEDEC No. 
KY 2 TAP ea thar eet == 

SAY caress ee ---- ACXS000A 0) ee 8169 
B01 Carne avn oe outiee. ---- 38CX15,000H3...... Sats 4CX5000A......-.. 8170 
DC OG hte erg gv cre ---- 3CX20,000A3...... on 4CX 5000) ee 8909 
2-50 Aummeecto nt cm ee: ---- 3CX20,000A7...... eg 4CX5000BS... eam 8170W 
PEGs 0 BP eae, Bit eto ---- 3CX20, 000M Site. saan AG ols 4CX10,000D. =e 8171 
e240 AKA acl eo eee ---- 4-65 AL ic errneeses 8165 4CX10,000) eee es 
22450A.s Sn eee see 4-1 SAV 4D21 4CX15,000Ai eae 8281 
222000 ARS et net eee ---- A-25 0 Agretss ss eames 5D22 4GX15.000) ee 8910 
2OSIA Mee ys oo ree 2C39A 4-400 A re etk sr. accusers 8438 4CX85,000C: 2. eee 8349 
ZOO AN rece re 2C39WA APA00B ee once eons 7527 4021 AS voce een 4D21A 
2X1000A......... aa Ae AO0 Gee nett ere 6775 4PR60B ).4 ce. see 8252 
2X5000 Fe hae: emer ---- 4-500 A pay een eee == 4PR60C > yee 8252W 
SG24 Woes oi a a ete 3C24 41000A ee 8166 APRE5A). 4 ec hece ee 8187 
3-200A3 ......... 592 4CN15Ag= eee ---- 4PRI2Z5Au eee 8247 
Gs400 Zier eee, 8163 ACEX 250K eres 8590 APR2S0CR) ache ems 8248 
S-SO0Zee re ae ---- ACS250H sane cree ae 4PR400A ........ 8188 
a= 1000 2E en eee 8164 4CS250HA........ etse 4PR1000A........ 8189 
SCENIDAS Sy sane 7815 AG SOS eee fet 4PR1000B > fae ---- 
SCE XIOOAS 9. feu as. 7815R 4CVA5008 ee eee o- += 4WS00B 628.4. 50 8249 
SCPX1500A7 ..... . ae ACVSU000A eee ---- 4W20;,000A..5. penne 8173 
SCVGS500A7 Ratnt 23 ---- 4CV20/ 000A nee ---- AX1SO0A0S ae 7034 
3CV30,000A1...... ---- 4CGV35,000A Nae eee ---- 4X150D eee ee 7035 
3CV30,000A3...... ae ACV 50; 000 sean ee ---- 4X150Go eee 8172 
SCV90,000H3 treat. === 4CV50,000J ...... ---- 4X500A eo ee ---- 
3CV50,000A7...... ca ae ACV75,000 Aue eee ---- 5-1 25B crcnce tea aeae 4E27A 
SCWSOOOA1....... 8240 AGVAI00;000C eee 8351 5-500A cee eee ---- 
SCW5000A3/. 2 3 8242 4CV250,000A...... ---- BCX 1500A te eee ---- 
SCWSO00 1ina ac. aes 8241 4CW800B......... ae SCXSOOOA h  seaee ene aa 
SCWSOOOF3....... 8243 4CWB00F... 4)... - =--- 6C21 Ae alee 6C21 
SCW5000H3........ Por AC W000 Al eenee 8244 PART area eo 25T 
3CW10,000A3...... oer 4CW10,000A ...... 8661 SAT Loar Ges choc bea 35T 
3CW10,000H3...... Pia 4CW25,000A ...... -==- 86 Garten eee 35TG 
3CW20,000A1...... ae 4CW50,000E ...... ooee 75h. See ee 75TH 
SCW20;000A3ir ste: cee 4CW50,000J ...... mete Th oW BR Sure etna cr Gls (oie 
3CW20,000A7...... pines 4CW100,000D...... 5: tOGR..©, See nee 8020 
3CW20,000H3...... ---- 4CW100,000E...... ---- JOO TH Pee a eee 100TH 
3CW20,000H7...... se 4CW250,000A...... ie 1001 Lares oer eeeeenee 100TL 
SOW25:000A3 ssrcu. ess Siete is ACK 1950 = ee es 152 TiS encom renee 152TH 
SCGW30/000HSi. a. teeen in ici= ACK 105 Eee syne 1527 Eee a ee eee 15256 
SCW30/000H (255. eao. ---- ACY O50R 7203 Vi5AM. orcas eee w<-< 
3CW40,000H3...... ane 40x O50R Cue ee 8957 eke tne tc 1S mee 
BEX 00AS Ee Ae: 7289 4CX250F......... 7004 177 WAU ee 6549W 
SOMIOORS fc. ae rre 8250 ACX250E Gil ee 86214 250R si ow aeretramere ate 
3CX1000A7....... 8283 BGXO50K ae 8245 250TH... sees 2501 
BEX1500ATE me eae 8877 4CX250M......... 8246 250TL 2.1 +n eos 250TL 
SOX25O00AG semmerens cers 8161 AGXOSOR ee eee 7580W COTS een ees rel peace rae 253 
3CX2500F3....... 8251 AC X S005 ee 8167 COA a= i oe aioe pokes 
3CX2500H3....... er: 2X G00 eee 8561 264... ee eee eee 8576 
SGXSGOO0ATi enters 8238 ACX 350A eee 8321 PH go PPMP Ts ns aS yey a e--- 
3G XS000A7 ee -2=- 4CX350F......... 8322 284. see tak ere ---- 
SCXS000F1........ 8239 4CXS50F) a eeteme, 8904 290 ee ee eee ct 
BCXS000F7i 8162 4CX600B......... sue 204 it: 9s on eee es ---- 
BCX5000A3 2. renee nCXGOG Re pane SO4.TH i  isasistees > 304TH 
3CX5000H3....... on ag ACXG00) be a eee 8809 ie og teta as 9047s 
GGX10,000AIL 8158 = =  —4acyBooIA ... 8.) baOotL | See uere tees mecaens “ae 
3CX10,000A3.... .. 8159 ACXI000A......1.~ 8168 S507 i: ee aga 450TH 
BGxIO OOOAs 25a. 8160 A4CXM1IO00K eee 8352 450, TE gits ies cenne pee 450TL 
3C X10,000H3 ee? fe ae ACXI500A = eee be pore, 575A Se oe eee 575A 
3CX15,000A3...... ates ACX 15008 pees 8660 


SC X15 000A7 sae Bee 
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ort, 750TL ECV R Pye ee rine 8914 AD21 ..- 2+ eee ees 4-126 
cc) ee 826 BO12 seen eee 8912 4D21A ... eee 4b21 
lyr) 2 869B 89307 geet we crs iis. 8930 42 A eres re r+ 9-12 
12 869B/L 8933/72 te eae 8933 5027s 4-250 
att? 1000T BOS8 3h Re eee 8938 6COle 6C21 
th). See 1500T 89405. 5 tt eee 8940 25 a ces. 25T 
a 2000T cys ee Re Ae 8941 55 |e 35T 
AE 5867A BQ dO% oles oan eee 8942 351 Cee 35TC 
oe 9 6S ae ae BGA 4 reo) cee ae ne 8944 TAN oe ee 75Tt 

ers ayes 5s BORA: pal tes Re eau @ O954 

6549 ........-.. 6549 6959; lea eee 8959 oe th a 
eet) ta 65695 ee 
a) a fecn 100 Fee 100T 
Ey oe 6696A 152TH «1... 2 eee 1S2T 
Be ye or 6697A AS 2 Caer peee ce m0 <s 1527 
Rita oe 6775 PLOW fil cua pono lees 250T 
a! 6816 aise. .. yo eee 250T 
2) | i 6884 Disk) 2): ie 253 
CL! ae 6894 S0AL eee. 30 4T 
6895 .. 6. ee eee 6895 304 Geeta. ts 304T | 
2) 7211 hi, ae ASOT} 
Ot En seh 450 re a 450T 
ip mee a a Wiel eee 575A 
Sb ae 7698 OO). > > - 3-200 
JD a \ te 7815AL CLO Reacts f-  > « 673 
OS 7815RAL PAO UUE Ls os a8 5 (sar Ck ere 750T| 
De. Ma 7815X EPehina: Oey eee 826 
i 7815XAL et] s) o.3 he See eae 869B 
tk) 7843 Gels yd lie ee eee 869B / 
(OO ) ee 7855 {0001 aoe wee rt 10007 
TOA En 7855AL 1500; eee ee. 15007 
MOOI ee rere tei cue eens 7855K S000 TM ee 20007 
7855KAL ........ 7855KAL RAGTAtee es ayo 
2) ae 8295A ee Sora 
0, eee eagguem fC —st—“‘ésts NON eR REN eerie a: 
{vite ean See S156 Mati ee 6156 
2h) ee 8533W R540 Weer oe fee eo 177WA 
BEA eo hs 8560A 6569 cae eee. FS, 6569 
VAG os (eee 8745 Jobe ett are fey ye, 6580 
pst Ree eae 8755 BGG A teers ences, 6696A 
Wad ee 8755A B69 7A meen see 6697A 
2yfat S 8756 6775) en Ce 4-400C 
UUGTSOF es Cae eae 8757 GBIG a wees oa 6816 
Beer tee te bar heat ®. nag BES4 eet), 6884 
SOON Te Senos, BEd Remar tr ante ci oe 6894 
UES ers wins wn les 8873 GEOS ee eer 6895 
22 ee 8874 

7034 Merete tee ded ae 4X150A 
a ee 8875 ee ee 
ly SS7TO2 Ny Rei er aaa 

, 8892 44 2A oe 8892 7203 CP ow hat Por eM Oe ray Ween Pa un ie yt 4CX250B 
exh 3) 0 arr 8893 204 a foe eee 4C X250F 

Tesch 3 2 8906 reat Cte As cee eos Pea 
BOOGAt eee Lk... 8906AL 1269 ee 3CX100A5 
SONG Aas. 8906BAL 
tea 2 a 8906X 


JEDEC to EIMAC 


JEDEC No. EIMAC No. 
TASTE ae eee 7457 
ASO. ae ee 7480 
Avani 51 an epee 4-400B 
ZOO eerie 4C X250R 
7600; ate. 7609 
T6QR MN Sey 7698 
73 15a eee 7 3CPN10A5 
7815 Ae 7815AL 
7B 1ISR eee: 3CPX100A5 
731SRA eee 7815RAL 
70 1b 78 15X 
VERON, Dene 7815XAL 
(043 Meee oe, 7843 
Alace nee ea te 7855 
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ZBBSKR re aes 7855K 
7855KAL ..... 7855KAL 
8020 eer an 100R 
S15G at oe 3CX10,000A1 
ele) ma eee 3C X10,000A3 
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BIGB ate ss 4PR400A 
BIG. 4PR1000A 
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BOAO mae: 3CW5000A1 
(‘Pia nee 3CW5000F1 
BoA ee 3CW5000A3 
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Sere eee 4CW2000A 
EG Oe ee 4CX250K 
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BOAT on 4PR125A 
CEL) Sere 4PR250C 
BELO) 6 to ene 4W300B 
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ehh Seer 3C X2500F3 
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S283 Gee 3CX1000A7 
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S432 0a Aer en 8432 
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85330 eee 8533 
SSCA eraser: 8560A 
S56 lena sane 4C X300Y 
S57 ae tease 264 
S590 Ge ae cries 4CPX250K 
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S6COt cae reas 4CX1500B 
866; eee 4CW10,000A 
8745 eg ee 8745 
SW pslok IR CAR rp eee 8755 
EW Astey AW ie ait he 8755A 
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8757. epee 8757 
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ELC GOR aaron rede ele 8847 
8847 Aw... are 8847A 
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887 4 coer eee 8874 
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S87/ ©. ae eee 3CX1500A7 
8890 ieee 8892 
8693 Une. er. sees 8893 
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B906247.%. aware: 8906 
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S90GX” scenes 8906X 
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oho, OF (aaa, : ake 8907 
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8930... teens aarcemes 8930 
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TEL: (312) 825-6686 
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TEL: (214) 235-2385 


Dayton 
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Dayton, Ohio 45429 
TEL: (513) 298-7318 


Ft. Lauderdale 

1101 E. Sample Rd., Suite 106 
Light House Point, Fl. 33064 
TEL: (305) 943-9495 


Atlanta Branch 

6650 Powers Ferry Rd., NW 
Suite 100 
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TEL: (404) 252-0045 


Clearwater Branch 
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Clearwater, Fla. 33516 
TEL: (813) 446-8513 
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2901 Wilshire Boulevard, Suite 102 
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TEL: (213) 828-5588 
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#25 Route 22 
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TEL: (201) 376-6600 
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P.O. Box 256 
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7117 Third Avenue, Suite 106 
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TEL: (602) 947-5461 
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P.O. Box 9158 
Amsterdam, Holland 
TEL: (020) 15 94 10 


Brazil 


Varian Industria e Comercio Ltda. 


Alameda Lorena 1834 
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8933 


PLANAR TRIODE 


The 8933 is a miniature, ceramic/metal, rugged planar triode 
for advanced airborne and space applications up to 3.0 GHz. 


The 8933 may be used as an amplifier, oscillator, or frequency 
multiplier in the grid- or plate-pulsed mode as well as a modulator 
or regulator tube. In addition to low interelectrode capacitance, 
high transconductance and amplification factor, the 8933 has an 
arc-resistant cathode, and a spewing shield, assuring stable, re- 
liable, and long-life operation under adverse conditions. 


The 8933 is supplied without radiator and may be conduction, convection, heat sink, or liquid 
cooled. Radiators for forced air cooling permitting an anode dissipation up to 150 watts can be 
furnished on separate order. 


The 8933 is especially designed for applications where high RF pulse power is required. It 
can also be readily used in switch tube applications up to 8 kV dc. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Peery OLLA SCM. 0. bit ec re uepc cs syeleke lets iet Bale ot true cn te Qs tie. s + labo ens ies. 673 2 0550V 
CURRAN EAC ASES ONC) RRR es AA fe heed ihars os och 1.30 A 
Transconductance (Average): 
PeMeMeE OL) Ages Coico tad one Poten ene teks ceact sie Weslo tons |< Ue eakene lsc ee ei teak veneers 38 mmhos 
Pamniication actor (Average) ite. serie sretetays 2)c)s 6 Soe sn oe ees +s oe 120 
Direct Interelectrode Capacitance (grounded cathode)? 
MIG Aree Pete es ete PAN Rclber Wii eah ooo oie oT eee ni 8204.6 Wade 6s 9.5: pF 
Cnt 45 eae d Ges Eire Fe ec ee en etna a ee 0.06 pF 
(fay BS ey eS OO CEN OS) oe fey Pe ACR EO Oat aI oat Okt Ca 1.40 pF 
rh sll ERG pane Be Mey Petey Sy cols Aaa Cer ee Mery Ee eee ar facies Fs -30 V max 
Frequency of Maximum Rating: 
Per SteeOPaC st lau SEC Meeeriepe tate ts tere tele sy erela coehe when t~tctee eee? aki 3.0 GHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pf due to 
thermal expansion of the cathode. 


p 3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


Effective 11-15-72 © _ by Varian Printed in U.S.A. 
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8933 


MECHANICAL 


Maximum Overall Dimensions: 
(enoth tr sertecesmetensteretr so ener eceye cee’ 
Diameteteece.tcness poastems stores. tere i-c-ns +t 
MVE FAhS SoG a 5o So Sodom 
Operating PoSition©. 2.2). . «ieee. 
Maximum Operating Temperature: 
Ceramic/Metal Seals...........--. 
Cooling Weaeetesemcne © - ciel 1+ + «te eos ne: 


RANGE VALUES FOR EQUIPMENT DESIGN 


1.50 in; 38.10 mm 
.950 in; 24.13 mm 
0.70z; 19.3 gm 


250°C 
.Conduction, convection, forced air, or liquid 


Min. Max. 
Heater: Currentlat 6.3 volts’: tenes eee teed rere meres tem eer 1.40 A 
Cathode Warmup Times... .0.t.) <5 5s.) 1s) hoses Nepen nee eet entree gee ace 60 --- sec. 
Interelectrode Capacitance |! (grounded cathode connection) 
Gin seo: Be I OY I repre cet fone creme teens genome en ras.” 8:5 & LOM DE 
CS ute ew, eS MT eh cater ens cere mereme sts s fh net orm ear 0.06 pF 
Cine aor Ano Sane DU ons Top poNo OS Pod l eO Oe tes 1308" le5aepu 


1. Capacitance values are for a cold tube as measured in a special shielded fixture. 
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GRID PULSED OR PLATE PULSED AMPLIFIER 
OR OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS: 
DC PLATE VOLTAGE(grid pulsed) .. 8000 VOLTS 
PEAK PULSE PLATE VOLTAGE 

(Galichwes joWieisfoll) Gand beoaaas ce 10,000 VOLTS 
oye (eaipy MOIGWNGE se on oes soar -300 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 


Grid negative to cathode ..... -750 VOLTS 
Grid positive to cathode ..... 175 VOLTS 
PULSE PLATE CURRENT ........ 5.0 AMPERES 
PULSE GRID CURRENT ........ 2.5 AMPERES 

AVERAGE PLATE DISSIPATION 

Forced Alt Cooling lea.v.ase-s-a. = 150 WATTS 
GRID DISSIPATION (Average)..... 1.5 WATTS 
FREQUENCY ees Ones 3.0 GHz 
PULSE DURATION 4s eee 6.0 ps 
DULY EACTOR Zee eae eet ee 0033 


OPERATING CONDITIONS for 8933 in Representa- 
tive Application 


GRID PULSED AMPLIFIER _Driver Amp 
PAS eWISINOF occas 6 old o BOY 1030 1030 GHz 
eaten Oltage.-maeesmeantne 5.8 5.8 V 
DYS felkeisy Wolhitete( 5 bo 5 bbe & 4700 5000 Vdc 
DGIGrhidhV oltage se semen -70 -70 Vdc 
Peak Video Plate Current . . 1.5 Sioa 
Peak Video Grid Current 0.25 eit € 
Pulse Drive Power(approx.) . . 300 2000 w 
Useful Power Output(approx.). 3250 8000 w 
GAlnmeee? aie saad eicae ys omemer. 10.4 6.0 dB 
Blate  EfficienGymen-s- semen 46 48 % 


1. Using proper EIMAC radiator. 

2. For applications using |onger pulse duration 
and/or higher duty cycle consult the nearest 
Varian Electron Tube & Devices Field Office, or 
the Product Manager, EIMAC Division of Varian, 
Salt Lake City, Utah. 


a 


PULSE MODULATOR AND PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS: 


DC PEATE? V OLTAGER a... 8000 VOLTS 
PEAK PLATE VOLTAGE..... 10,000 VOLTS 
DCIGRIDIV. OFTAG Examen iene -150 VOLTS 


INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 


Grid negative to cathode. . -750 VOLTS 
Grid positive to cathode. . 100 VOLTS 
PULSE CATHODE CURRENT . . 7.5 AMPERES 


DG PLATE GURRENIaomcecacm-ms 150 MILLIAMPERES 


AVERAGE PLATE DISSIPATION 


Forced Aig Gooling ' ca... nba 150 WATTS 
GRID DISSIPATION (Average)... . . 1.5 WATTS 
PULSE DURATION 259750. 2a) atthe 6.0 ps 
CUTPOEE MUies a, to sued an Glee 85 


1. Using proper EIMAC radiator. 

2. For applications using longer pulse duration 
and/or higher duty cycle consult the nearest 
Varian Electron Tube & Devices Field Office, or 
the Product Manager, EIMAC Division of Varian, 
Salt Lake City, Utah. 


8933 


APPLICATION 


For general application information please 
refer to the Planar Triode Operating Instruction 
Sheet. The operating instructions should be con- 
sulted prior to the designing of new requirements 
around the above tube type. For unusual and 


DIMENSIONAL DATA 


iM 
| MIN. | MAX. | REF. || MIN. | MAX. | REF. 
[A [== J tieo [= = [== [29.46 | 
[1B | -- | o960] - - || -- | 2438 | 
ES | ed ae 
[Dp | 0825] oars] = = [20.96 [22.23 | 
HemeliG:702180;740|--_ - "| 
[F | 0655] 0.684] = = | 16.64 [1737 | 
ic [0.150 | oso] = = | 
TH | - - | oo4of == Jf - - [1.02 | 
fy | -- [oso] - - |[ -- [3 

LK | 0537 | 0.554] - - 
fe _[-- | o26of - - jf - - (660) 
|M_| 0.545| 0.570] - - || 13.84 
nas ese | 0.200] = 9-3 Loy bee 
KemeOm75.410.705| 1 = | [ 19.94 | 
[R_| 0.595 | 0.607] - - 
[s_[ 0935] o950] - - | 

TT] 0235 | 026s] = = | 

fu To44ol 0460] = = [iis | 
(J Oe a | 
Ld a ey 
Oe Ee a ae 
eroee ree) | e-*10.598 | [\- 
a ee | 
a | 


Notes: 

A. Reference Dimensions are for 
information only and are not 
required for inspection pur- 
poses. 

B. Anode Flange is for electrical 
contact; Stud is for heat transfer. 

C.* Total indicated runout (TIR) of 
Contact Surfaces shall be gaged 
from centerline of reference & 
shall be as follows: 


CONTACT SURF. TIR(Max.) Ref. 
Grid .020 Anode 
Heater .020 Anode 
Cathode .020 Anode 


D. Electrode Contact Dimensions are 


special applications consult the nearest Varian 
Electron Tube Field Office, or the Product 
Manager, EIMAC Division of Varian, Salt Lake 
City. Utah. 


Grid Contact ui} 


given for socket design purposes Surface 

& are not intended for inspection Heater/Cathode 

purposes. Contact Surface 
Heater Contact Cathode 
Surface 


-Grid 


GRID VOLTAGE (V) 


NEGATIVE GRID REGION Ef = 6.3V 
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TYPICAL CONSTANT PLATE CURRENT CHARACTERISTICS 


—20 
—40 
—60 

100ma 
—80 50 
—100 10 
—120 


PLATE VOLTAGE (kV) CURVE #MA-—2397 


8933 


PEAK GRID VOLTAGE (V) 


160 


—80 


TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Er = 6.3V 


— PEAK PLATE CURRENT — AMPERES 
PEAK GRID CURRENT — AMPERES 


7 8 9 10 


PLATE VOLTAGE (kV) CURVE #MA—2395 
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PEAK CURRENT (A) 


14 


12 


11 


TYPICAL 


CONSTANT GRID VOLTAGE 


&p 


PLATE VOLTAGE (kV) 


CHARACTERISTICS 
FOR PULSE OPERATION 


E¢ = 6.3V 


—— PEAK PLATE CURRENT —AMPERES 
PEAK GRID CURRENT —AMPERES 


60 


40 


20 


CURVE #MA-—2396 


3-500Z 


HIGH-MU 
POWER TRIODE 


The EIMAC 3-500Z is a compact power triode intended to be used as a 
zero-bias Class-AB2 amplifier in audio or radio-frequency applications. 
Operation with zero grid bias simplifies associated circuitry by eliminating 
the bias supply. In addition, grounded-grid operation is attractive since a 
power gain as high as twenty times can be obtained with the 3-500Z in a 


cathode-driven circuit. 
GENERAL CHARACTERISTICS ! | 
ELECTRICAL 
Filament: Thoriated Tungsten 
Unde . ss 0° 6 dasa aie ieee er ere ee apa ey Al 
eee OEVOLUS ia 5. a 5 40a 65 von o8 6) aiieie bo UG vo Gh Hane (boos 00 SUNS 14.2 A 
Pmummmrerimretactor (Average)... 6. ee te te we te 130 
Direct Interelectrode Capacitances (grounded filament)2 
Te eg cnet iil See eee seks ani 006 <08 Pe as vole 8.3 pF 
MMs CMRP De 3 ce es oy ATE. Benoa eta obverse Sas da belt veel a Me 0.07 pF 
or FEY Ra MOE RAC cor hous oO Okey 7 Pcs en nae 4.7 pF 
Direct Interelectrode Capacitances (grounded grid)2 
No a Beige gas as SS ohio 1 het ceil eros se re ih aR a Se 8.3 pF 
LE ce ep SAUER SRA! Ba AlN Se ea A Hee ee en ea a 4.7 pF 
1 SENOS oem parte aa ae NC ee ae I a th a ae ee ca ae a 0.07 pF 
Frequency of Maximum Rating: 
[oT 4. eb Aesarpe iA os sae I ae ee ee re hint oon ore ee 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
LOLS HWERID 6 oes ti 6 2 aetna Sa a eareecy Ban pao a ein nes ermB ars a tr 6.00 in; 152.40 mm 
LSE Aw @ phe as Ray Be eee eae 3.44in; 87.33 mm 
RRM at CE BR Cr EAMG ecto sl sE ss sinc a) fel sr ccnss locale Wate tual eee ors 7.0 0z; 198.5 gm 
SOR Seaeee Ctl oe UAL eT ee gi ak) vase shy) « <2 oan “up oh dev cake uebatads Vertical, base down or up 
Maximum Operating Temperature: 
URUGUAY ETA RS noo. 5 yy cart og Chartbe 71 a She ale Ann aa em 1 a Zen 
SEIS SCE. 3.5 Aa 0 tart SOF ORE Ee Gace oe hie rar ake eer A area 200°C 
CONTE nea ace rr ARH AOR Pe ee Car ors ie ee Radiation and forced air 
ERIC Se cece Oy SA atari kee CPE gy 2p P21 ech oe ee eo er 5 Pin Special 
(Revised 11-1-73) © 1968, 1970, 1973 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Recommended Socketrrcis csr eee eas ne eae oer eee eee LM AGES ee 


Recommended Chimney 
Recommended Heat-Dissipating Connector: 


PAT ete rte reer Ee Pee A Ah Par eee Carter een Wd tatiana Oo oe eos 


SE ATED Ones Geer o op NINE Moelle 


eR SSS ES Es EGE RSS ET TP a LE EE A EE I I TT ES ee 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 
Class AB? 


MAXIMUM RATINGS: 


XG WATTS WOLIVNGIES ono bo anon ugas 4000 VOLTS 
OG WAS CURRENT 65 oo caso b ona 0.4 AMPERE 
UAE IDISISIAINIOIN 2 cocamacocbacd 500 WATTS 
GRID) DISSIPATION) « oc cb boo oaomoe 20 WATTS 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Class AB2, Peak Envelope or Modulation Crest Conditions 


HR-6 

Two-Tone Grid 

Current220- eee 80 80 70 60 58 mAdc 
Single-Tone Power 

nike go bsae eos 600 800 1000 1200 1400 W 
Useful Output Power, : 

CY Gr a? oe ono 3 330 500 600 740 890 W 
Resonant Load 

Impedance ..... 1600 2750 3450 4200 5000 Q) 


|Intermodulation Distortion Products5 


3rd Order 
dg OW a casac --- --- --- -46 -45 db 


Gas om sige Ke -46 -38 -33 -40 -40 db 


Zener diode positive bias used at plate potentials of 
3 kV and above. 


Approximate value. 


Currents listed correspond to SSB, or ‘‘two-tone’’ 


average Current at peak of Signal envelope. 


Single-tone current for 3500 Vdc operation may reach 
this value during short periods of circuit adjustment 
only. 


Intermodulation distortion products are referenced 


against one tone of a two equal tone Signal. 


I et a 


Plate Voltage 1500 2000 2500 3000 3500 Vdc 
Cathode Voltage! . . ) ) 0 +10 +15 Vdc 
Zero Signal Plate 

Gurrentes re cee 65 95 130 62 53 mAdc 
Single-Tone Plate 

Current, cW3/4... 400 400 400 400 400 mAdc 
Two-Tone Plate 

GUNe sa anaes 260 270 280 268 262 mAdc 
Single-Tone Grid 

Current2... 90s . 130 130 120 108 108 mAdc 
RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
GRID DRIVEN , CATHODE DRIVEN 
Class AB9 and C Telegraphy or FM 
(KeyeDown Conditions) 
MAXIMUM RATINGS: 
De (WAS WOMIINGIES occa ododoanad 4000 VOLTS 
De PUAWE QURAN sosedoes0 500% 0.35 AMPERE 
PWNE (DISSIPAMIMOIN 5s o55 e¢50acon or 500 WATTS 
GRID) DISSIPATION coscemoaeaosnoe 20 WATTS 
PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 
MAXIMUM RATINGS: 
D GIPEATERV ORT AG Ete ancien miele 3000 VOLTS 


OC PLATECURREN te tee ee 0.275 AMPERE 
PEATERDISSIPATION Met en eae 330 WATTS 
GRID. DISSIPATION 2in eee eee eens 20 WATTS 


1. Corresponds to 500 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 


ne 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Cathode Driven 


Plate Voltagemr- saensnenneneas 
Grid Voltage 
Plate Current 
Grid Current 
Peak rf (Cathode) (Grid) 


Grid Driven 


NoltaG@. o.2.2-00, occu oben el ys =e=) 187 15215 2158y 
Measured Driving Power ... 30 PP) 87 98 W 
RlatesinbuteROWeGaeneneae nner 1050 1050 {1000 1225 W 
Plate: Dissipationu es smere. SS0R 200) (F250 Re SOSmY 
Useful Output Power ..... 720 850] 750 920 W 
Resonant Load Impedance . . 4200 570044800 5500 Q 
TYPICAL OPERATION (Frequencies to 30 MHz) 
Plate*Voltagep oe, a0 ste een pet ans eaten tees 3000 Vdc 
Grid. Voltagewe. oh hie aeanie. ee career tect -100 Vdc 
Plate -Currerti o.. 7,6 52.25 c.stts tapes cus eet ae eae 275 mAdc 
Grid Currentalley i sce ane ne ee ee 120 mAdc 
Peak rf Grid. Voltage lists eevee eee one 200 v 
CalctilatediDrivingupOweteewcmen einen mene nencn 25 W 
Plate: Input POWer Sess.) -ec-siam- 1c, 0tcbene eel chant 825 W 
Plate: DissipatiOnic stats aieco 25. carmen e arene 185 W 
Plates©Output) Power wc-eemcne cot cnenoncn ened iene 640 W 


tle 


Approximate value. 
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AUDIO FREQUENCY POWER AMPLIFIER OR 


MODULATOR 
Class AB 2, Grid Driven (Sinusoidal Wave) 


TYPICAL OPERATION (Two Tubes) 


MAXIMUM RATINGS (Per Tube): BETO AO) Te oPt ae ees re es Coma ero 3000 Vdc 
Grids VOlfagoz,n ter. c cnet ets ce ee cle ve 0 Vdc 

GOL TAGE... «0... oe. aOOURLIOLTS Zero-Signal Plate Current?............-. 300 mAdc 

DC PLATE CURRENT ............ 0.4 AMPERE Max. Signal Plate CUITGHtgeemmare er eters ee eats 770 mAdc 

PIATE DISSIPATION ............ 500 WATTS Max. Signal GridiCurrent2%92., mites. aie sens 244 mAdc 

MRIOMENSSIPATION 220... oe... 20 WATTS Peak af Grid Voltaged ... 1.1... ee eee woe. 
Peaks Oriving rowel 47 .ee s/t tree eae 25 w 

1. See zero-bias operation in Application Section. PIAtGuiInpUt POWSlea. sc sucee eis a ws ete ie 2310 W 

2. Approximate value. Max. Signal Plate Dissipation .......... 890 W 

3. Per Tube. plate Outputer OWeliewn. cicvckets fanc << ais. sucus 1420 W 

4, Nominal drive power is one-half peak power. Load Resistance (plate to plate)......... g600 Q 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual measur- 


ment. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate 
voltages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 
desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty So long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the re- 
quired bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


SME LCT te) URVO LG. tere deta Nein ss Dos 4s dem incucacmoaee ee te Ee eeebas tl OsD, 1401. A 
Interelectrode Capacitancesl (grounded filament connection) 


Ths 3 4 aaa 
Se ee eR eee e eer G. Arseny. <) se «et os one ettgaceteness Pie oe oe OL18<pk 
ee eS re eee Te a er tees a sod viet ad SORE a Ee test) 94. 20-ncd.2 5pE 


oh £3 Wide Beene ee ee ee 0.5 9910.00 


Interelectrode Capacitances! (grounded grid connection) 


Egy TN Sede otal mpage as 
COTOTINCS Seen aaiseeeriar 
VEGAN 04 4 EG vs OB Yee erin oc, yg reer naiad RG Ee tery 9) 


ee ees coire sos ie ee eee ee 675% 10. 0.408 


Zero Signal Plate Current: 


pee egy Gat yee 2 U0 VAC) Tae eaten so woe neil s orem fees sso 90, 9180 imAde 


1. In Shielded Fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3-500Z must be operated 
vertically, base up or down. A flexible connect- 
ing strap should be provided between the heat 
dissipating plate connector and the external plate 
circuit. The tube must be protected from severe 
vibration and shock. 


SOCKET - The EIMAC SK-410 air system 
socket and SK-406 chimney are recommended for 


use with the 3-500Z. When a socket other than 
the SK-410 is used, provisions must be made for 
equivalent cooling of the base, the envelope, and 
the plate lead. 

If a socket other than the EIMAC SK-410 is 
employed, the user must assure himself that 
lateral pressure is not applied to the tube pins 
and base seal. Otherwise damage to the tube may 
result. 


3-500Z 


CAUTION-GLASS IMPLOSION - The EIMAC 
3-500Z is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 


ing, and leather gloves are recommended for 
protection. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature below 
225°C. Air-flow requirements to maintain the 
above maximum temperatures are tabulated below. 
(For operation below 30 MHz) 


Base-to-Anode Air Flow 


Anode Pressure 
Dissipation Drop 
(Watts) (inches-WC) 


The anode of the 3-500Z operates at a visibly 
red color at its maximum rated dissipation of 
500 watts. 


In all cases, air flow rates in excess of the 
minimum requirements will prolong tube life. 
NOTE: Two 3-500Z tubes in a single amplifier, 
chassis mounted, may be adequately cooled by 
use of a fan so mounted as to pressurize the 
space below the sockets. Fans suitable for use 
at or near sea level are Pamotor Model 2000, or 
Model 6500. The Rotron ‘‘Spartan’’ fan (3200 rpm) 
is also suitable, as is a #3, 3-inch squirrel cage 
blower (3100 rpm). 

In all cases, the only criteria of proper cool- 
ing is the temperature of the tube seals. Tube 
temperatures may be measured with the aid of 
temperature sensitive paint, spray, or crayon. 
Suitable products are manufactured by the Tempil 
Division, Big Three Industrial Gas & Equipment 
Co., Hamilton Blvd., So. Plainfield, N.J. 07080. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate voltages over 
3000 since plate dissipation may be exceeded. 
A zener diode placing positive bias on the cath- 
ode or.other constant voltage source may be used 
to reduce zero signal plate current at plate po- 
tentials over 2500 volts. 


CLASS-C OPERATION - Although specifically 
designed for linear amplifier service, the 3-500Z 
may be operated as a class-C power amplifier or 
oscillator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-500Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 
volts or below by employing only grid-resistor 
bias. If driving power fails, plate dissipation is 
then kept to a low value because the tube will be 
operating at the normal static zero-bias condi- 
tions. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 3-500Z is 5.0 volts. Filament 
voltage, as measured at the socket, must be main- 
tained within the range of 4.75 to 5.25 volts to 
obtain maximum tube life. 

CAUTION-HIGH VOLTAGE - Operating voltage 
for the 3-500Z can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high voltage circuits and terminals, with interlock 
Switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated”’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

INTERMODULATION DISTORTION - Typical 
operating conditions with distortion values in- 
cluded are the result of data taken during actual 
operation at 2 megahertz. Intermodulation values 
listed are those measured at the full peak envel- 
ope power noted. 


INPUT CIRCUIT - When the 3-500Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best resuits with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q of two or more. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Crid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 
for information and recommendation. 
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3-500Z OUTLINE DRAWING AND PIN CONNECTIONS 
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NOTE 


BASE PINS (L) 


THEY CAN BE FREELY INSERTED INTO 


A GAUGE %" THICK WITH HOLE DIA’S 
OF .204 LOCATED ON TRUE CENTERS 


BY THE GIVEN DIMENSIONS (K) & (M). 
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SEE NOTE 


M)SEE NOTE 


SEE NOTE 
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TYPICAL CATHODE DRIVEN (GROUNDED 
GRID) AMPLIFIER CIRCUIT FOR TWO 3-500Z 
TUBES 

C-1--250 pF, 4.5 kV (Johnson 154-16). 

C-2--1100 pF, 3 section. Jackson Bros. LE-3- 
4595-380. (M. Swedgal, 258 Broadway, 
N.Y. 10007). 

C-3--500 pF, 2.5 kV mica. Sangamo H-5347. 

C-4--.001 pF, 5 kV. Centralab 8585-1000. 

C-5, C-6--500 pF, 10 kV, TV ‘“‘door knob’’ cap- 
acitor. 

C-7 thru C-10--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-11, C-12--.01 pF, 1.6 kV ceramic Capacitor 
(Centralab DD16-103). 

C-13, C-14--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-15 thm C-17--.01 pF, 1 kV mica capacitor 
(Sangamo H-2210). 

M-1 --500 mAdc. 

M-2--1000 mAdc. 

RFC-1--50 pH. 14 bifilar tums #10 AWG en- 
amelled wire wound on ferrite core, 5 
inches long, % inch diameter. (Indiana 
General CF-503. Newark Electronics Co. 
catalog number 59F-1521). Notch core with 
file and break to length. 

RFC-2--100 ywH, 1 Adc. 112 turns #26 AWG, 
Spacewound wire diameter on 1’’ diam., 
6’”’ long ceramic form (Centralab X-3022H 
insulator). Series resonant with terminals 
shorted to 24.5 MHz. 


O 
B+ 2500 V.D.c. 


IIS V.A.C. VOX CONTROL 


RFC-3 --1.7 »H, 1 Adc. 20 turns #26 AWG wound 


on 100K, 2W resistor (J.W. Miller RFC-144), 


RY-1--VOX operated SPST relay. Energized 
when transmit. 

PC-1, PC-2--Three 100 ohm, 2W carbon resis- 
tors in parallel. Three turns #14 AWG, 14” 
diam., %’’ long in parallel with resistors. 
(Equivalent: Ohmite P-300 reduced to 3 
turns). 

J-1, J-2--Coaxial receptacle. UG-58A/U, for 
type N connector. 

T-6--5 v at 30 amp. Chicago-Stancor P-4648. 

X-1, X-2--EIMAC SK-410 socket and EIMAC 
SK-406 chimney. 

B-Blower--13 cubic feet at 0.2 inch back pres- 
sure. Use #3 impeller at 3100 rpm. (Ripley 
8472, Dayton 1C-180 or Redmond AK-2H- 
O1AX). 


CATHODE CIRCUIT COMPONENTS: 


T-1 (10 meters) --0.15 uwH. 4 turns #14 AWG on 
%-inch form, %4-inch long. Parallel capaci- 
tance: 200 pF, 1 kV silver mica Capacitor. 
Resonant at 28.7 MHz. 

T-2 (15 meters)--0.15 pH, same as T-1. Reson- 
ant at 21.3 MHz with 470 pF, 1 kV silver 
mica capacitor. 

T-3 (20 meters)--0.31 yH. 6 turns #14 AWG on 
Ya-inch form, %-inch long, slug tuned 
(National XR-50). Resonant at 14.2 MHz 
with 470 pF, 1 kV silver mica Capacitor. 

T-4 (40 meters) --0.31 uH, same as T-3. Reson- 


T< J2 


pe OUTPUT 


(m2) Ci4 
S PLATE | ot 


GND. TO 
POWER SUPPLY 
CABINET 


ant at 7.2 MHz with 940 pF. (Two 470 pF, 
1 kV silver mica capacitors in parallel). 

T-5 (80 meters)--1.3 pH. 13 turns #18 AWG on 
Y-inch diameter form, '%4-inch long, slug 
tuned (National XR-50). Resonant at 3.8 
MHz with 940 pF, same as T-4. 


PLATE CIRCUIT COMPONENTS (for plate po- 
tential of 2500 Vdc), Ry, = 17250: 


The 10, 15 and 20 meter inductor (L1) may be 
10% turns #8 AWG copper wire (or 3/16”’ tubing) 
2” diam., 3’’ long. Ten meter tap is 5% turns 
from plate end; 15 meter tap is 7% turns from 
plate end. The 40-80 meter coil (L2) may be 16 
tums #10 AWG, 24%” diam., 4’’ long. Forty meter 
tap is 8 turns from junction with coil L-1. 


S-2--Single pole ceramic switch, high voltage, 
30° index. Radio Switch Corp. Model 86-A. 


NOTE: For additional data on plate circuit design, 
write for Amateur Service Bulletin #30, ‘‘Pi 
and Pi-L Networks for Linear Amplifier 
Service’’ 


NOTE: B- of power supply is floating and grounded 
only through plate meter M2 and the 50 ohm 
safety resistor. Cabinet of power supply should 
be grounded to amplifier cabinet as safety 
measure. 


8242 
3CW5000A3 
8243 


3CW5000F3 
MEDIUM-MU 

WATER-COOLED 

POWER TRIODES 


The EIMAC 8242/3CWS5000A3 and 8243/ 
3CW5000F3 are medium-mu water-cooled power 
triodes intended for use in amplifier, oscilla- 
tor, or modulator service. Their maximum 
rated anode dissipation is 5000 watts. The 
two types are identical except for the addition 
of flexible leads for the grid and filament 
terminals of the 8243/3CW5000F3. 

These tubes are water-cooled versions of 
the air-cooled 8161/3CX2500A3 and 8251/ 
3CX2500F3. 

The water-cooled tubes are recommended 
for industrial applications or installations 
where reserve anode dissipation is required. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated-tungsten 
SN OOM eee. ib ht hvee tn) verusaehed) felorccibe ey axalier op <s bebtis 
«EPSRC VRS CLG RTL EPG DY ce ee rls re 
Pte WU UY Le | eee ee ee gas cshas 
mripittc avon MACtOL LAVELAGC) oa cge cera ance) a cene. 
mrensconductanced Average) os. rc so. 5 sie sie teehee. Oe 20 
(Ep = 3000 Vdc; Ip = 830 mAdc) 
Direct Interelectrode Capacitances (Cathode grounded) 


Ie 6 $e cp hag athe: boP bat is Mii DCR ORC ed ue Ca ae ae a eB soe yea 

“aE 5 cookes teinen We ALE a Ei ee rene She 0.9 pF 

Se BO ase ordre hk aa Ate vied gs ou trres and iaete Now ery mow acd tea arneieersam etre maaan ge weeten Ws 20 pF 
Frequency of Maximum Ratings (CW) 

SOM IGUTENON Geb OUTED ertet ie Real ee See AE Rear rr nes TORS Crs ee ne Te Or ar pee ae 75 MHz 

ee eae Mot wien ins oad os Nadie Pack S Ue Esa sees 110 MHz 

SUC UISUWUMESE S000 Ti 3s lite eo a ar A ae ere ee ee ee a ee or 30 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 
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diate 8242/3CW5000A3 and 8243/3CW5000F3 


MECHANICAL 


Maximum Overall Dimensions: 


Length (excluding leads on 3CW5000F3) ......... 


Diameter 

Net Weight (Approximate) 3CW5000A3 

3CW5000F3 

Operating Position (both types).... 
Maximum Operating Temperatures: 

Ceramic/Metal Seals or Envelope 

3CW5000F3 Filament Lead/Tube Base junctions 

Cooling: Anode 

Envelope, Seals, Base Areas 

Base: 3CW5000A3 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current @ 7.5 volts (3CW5000A3)..... 
(3tGW SU00T 3 )Ree a crt 

Interelectrode Capacitance (Grounded cathode) ! 
Cio, eM oon ot cir ee EI Se oe ee 
COULM rs URE heart Tete ey Sires st cee eee 
OF eis aeteigns < agee ag ara csv re Calera oe ane 
Amplittcationstacton -)-. Aes, ae + ep tanee : 


12.56 In 31-9 em 
3.63 In; 9.22 Cm 
4.8 lb; 2: 2ake 
3: 081D; 925 Saeko 
. .. Axis Vertical, Base Down or Up 


. Water or Equivalent Liquid 
Forced Air 
.. special Coaxial 
Special with Flying Leads 


Min. 
49.0 
48.0 


Max. 


54.0 A 
55: Uae 


#0. 8)) e886. 36 em. 640 


29.2, 
0.60 
16.8 

19 


40.2 pF 

1.20 pF 

23-208 
26 


1. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 


dustries Association standard RS-191. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate volt- 


age 


is assumed. If this procedure is followed, there will be little variation in output power when the tube 


is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. This current variation causes no 


difficulty so long as the circuit maintains the correct 
grid bias is obtained principally by means of a grid 


voltage in the presence of the variations in current. If 
resistor, the resistor must be adjustable to obtain the 


required bias voltage when the correct rf grid voltage is applied. 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM- Grid Driven 


ABSOLUTE MAXIMUM RATINGS: 


DC{PLATE VOLTAGE (upi to Fl). 27. 6000 VOLTS 
DC PLATE VOLTAGE (Flsto.F2) 53. 3. 4000 VOLTS 
DC. PLATEACURREN \isbaacasiee ere oe 2.5 AMPERES 
PLATE. DISSIPATION Beica. (cmstcbasines. 5000 WATTS 
GRID DISSIPATION Mime tei 6 Gane 150 WATTS 


1. Approximate value. 
2. Approximate; useful power delivered to the load will 
be lower because of circuit losses. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltage. 255 sash ae 4000 5000 6000 Vdc 
PlateuCurrente sae ene Ps) Psy PLAN /Nate 
Gridi Voltages Line tee -300 -450 -500 Vdc 
Grid Current ie.) 245 265 180 mAdc 
Peak rf Grid Voltagel. ..... 580 750 765 v 
Driving Poweriwen] Scene 142 197 136 W 
Grid Dissipation’. ....... 68 78 46 W 
Plate Power Input ........ 10 12.5 12.5 kW 
Plate Dissipation ........ 2.5 2.5 2.5 kW 
Plate Power Output 2 eta 7.5 10 10 kW 


8242/3CW5000A3 and 8243/3CW5000F3 dent. 


PLATE MODULATED RADIO FREQUENCY AMPLIFIER 


Class C Telephony - Carrier Conditions 


ABSOLUTE MAXIMUM RATINGS: 


Bo reAte VOLTAGE (up to Fl) .....- 5000 VOLTS 
De PcAtTe VOLTAGE (Fl to. F2) ..... 3500 VOLTS 
DGRWATENGURRENT) @ .ceele ssl. Goals 2.0 AMPERES 
BEAT ESDISSIRATION» 6. scc0) se 05+ saps 3350 WATTS 
GRiDsDlosIRAMON) 27. es ca. e ~ s 150 WATTS 


1. Approximate value. 
2. Approximate; useful power delivered to the load will 
be lower because of circuit losses. 


AUDIO FREQUENCY POWER AMPLIFIER AND 
MODULATOR Class AB 


ABSOLUTE MAXIMUM RATINGS: 


TYPICAL OPERATION (Frequencies to 30 MHz) 


AIG WeY MONEE: ss 56m S060 d 4000 4500 5000 Vdc 
PilatesGurrentaee tenants 1.67 1.55 1.45 Adc 
Total Bias Voltage ....... -450 -500 -550 Vdc 
Fixed Bias Voltage ....... -230 -325 -410 Vdc 
Grid Resistors. ceed 1500 1500 1400 Q 
Gipite! (CUA. He eo eye, S 150 120 100 mAdc 
Peak rf Grid Voltagel...... 680 720 760 v 
Driving Power 1.......... 102 86 76 W 
Grid Dissipation! ....00.. Shue i263)8 210 W 
Plate Dissipationl|....... 1.6/en 6708 1.670 kW 
Plate Power Output2...... 5.0 5.3 5.6 kW 


TYPICAL OPERATION (Two Tubes) 


PlatesVoltage ares ieee 4000 5000 5000 6000 Vdc 
Grid Voltage! 2.2... + -145 -190 -190 -240 Vdc 
Zero Signal Plate Current 0.6 05 0.5 0.4 Adc 


DGAPEATEAVOLTAGE ..-.< 2. eee os 6000 VOLTS Max. Signal Plate Current 2.70 2.26 3.2 3.0 Adc 
Drei Te CURRENT 65... -- 20% 2.5 AMPERES Effective Load, 
BROT EISSIPATION. 5.06 2 «2 eo6 si 5000 WATTS plate-to-plate...... 3300 5000 3600 4650 Q 
PRIGMMSSIPATION -.% 2b ese we oe 150 WATTS Peak af Grid Voltage 
(per tube)2....... 285 310 360 390 v 
1. Approx. Adjust for specified zero-signal plate current. Max. Signal Peak 
2. Approximate. Driving Power2..... 134 118 230 225 W 
Max. Signal Nom. 
Driving Power2,.... Giiekbo) PIS5ec1138.W 
Max. Signal Plate 
Output Power 2..... 7:46 08.0082 00903,0 KW 
eee ee eee ——————E—EEEEeEEEEEE——_ 
APPLICATION 


MECHANICAL 


MOUNTING-The 3CWS5000A3 and 3CW5000F3 
must be mounted vertically, base down or up at 
the convenience of the circuit designer. The fila- 
ment connections to the 3CWS000A3 should be 
made through spring collets. These are available 
from EIMAC with the following part numbers: 
149575 Inner line collet; 
149576 Outer line collet 
Reasonable care should be taken that these col- 
lets do not impart undue strain to the terminals or 
the base of the tube. 


COOLING - With an anode dissipation of 5000 watts 
and with an incoming water temperature of 50°C 
maximum, 7.7 gpm of cooling water must be sup- 
plied to the anode cooling jacket. Outlet water 
temperature from the cooling jacket should never 
exceed 70°C, and water pressure on the jacket 
should not exceed 60 psi. The pressure drop across 
the anode cooling jacket itself, with a water flow 
of 7.7 gpm, will be approximately 6 psi. The grid- 
terminal contact surface and adjacent ceramic must 
be cooled by forced air, with quantity, velocity, and 


sa, 8242/3CW5000A3 and 8243/3CW5000F3 


direction adjusted to limit the maximum seal temp- 
erature to less than 250°C. 


The filament stem structure also requires 
forced-air cooling. A minimum of 6 cfm should be 
directed into the space between the inner and 
outer filament contacting surfaces. 


Both air and water flow must be supplied be- 
fore or Simultaneously with the application of 
electrode voltages, including the filament, and 
may be removed simultaneously with them. Where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is 
normally beneficial. 


ELECTRICAL 


FILAMENT OPERATION- The filament voltage, 
as measured at the filament terminals, should be 
7.5 volts, with maximum allowable variations due 
to line fluctuations of from 7.12 to 7.87 volts. 


RADIO FREQUENCY RADIATION - Avoid expos- 
ure to strong rf fields even at relatively low fre- 
quency. Absorption of rf energy by human tissue 
is dependent on frequency. Under 30 MHz, most of 
the energy will pass completely through the human 
body with little attenuation or heating effect. 
Public health agencies are concerned with the 
hazard, however, even at these frequencies, and 
it is worth noting that some commercial dielectric 
heating units actually operate at frequencies as 
low as the 13 and 27 MHz bands. 


Many EIMAC power tubes, such as these, are 
specifically designed to generate or amplify radio 
frequency power. There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry--the more power in- 
volved, the stronger the rf field. Proper enclosure 
design and efficient coupling of rf energy to the 
load will minimize the rf field in the vicinity of 
the power amplifier unit itself. 


HIGH VOLTAGE- Normal operating voltages used 
with these tubes are deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with high 


voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘“‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
Stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield all 
external tube leads from each other and elimin- 
ates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 


normally are taken in accordance with Standard 
RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly Significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 


8242/3CW5000A3 and 8243/3CW5000F3 dnt. 
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IMPERIAL 41-FS, 14 
\/2 TUBING 


DIMENSIONAL DATA 


MILLIMETERS 


-- 3.625 


0.615 | 0.635 
1.490 } 1.510 37.85 | 38.35 -- 
75.95 | 76.45 


Mm)O]O 
= 


4.000 | 4.500 


3.250 | 3.750 
7.500 | 8.125 


NOTE. REF. DIMS ARE FOR INFO 
ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 


8242/3CW5000A3 and 8243/3CW5000F3 dint, 


(Me oS 


Nl 


8 


a 
(c 
i: 
(<) 


IMPERIAL 41-FS lj 


———— eles 
FOR 5 TUBING 


Ea 0.859 


DIMENSIONAL DATA 


MILLIMETERS 


NOTE. 


177.80 | 190.50 
201.60 | 214.30 


a 
oa 
Bes) 
| 493 | 508 | -- | 


REF. DIMS ARE FOR INFO 


ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 


887/ 
3CX1500A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 8877/3CX1500A7 is a rugged ceramic/metal power triode 
designed for use as a cathode driven Class AB2 or Class B amplifier, in 
audio or rf applications including the UHF band, or as a cathode driven 
plate modulated Class C rf amplifier. As a linear amplifier, high power 
gain may be obtained without sacrifice of low intermodulation character- 
istics. 


Low grid interception and high amplification factor combine to make the 
8877/3CX1500A7 drive power requirements exceptionally low for a tube of 
this power capacity. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
LCMV IOLLAG COME eh Rags -ctetsae: slave) vests ss -s) aceite femets ent Bruch gs tene rs ee (7 « sHibead ye ve 
MERTEN teateO ULVOLLS sete cera cast shone kets dee, or cae eRe ness 10to eA 
_ Transconductance (Average): 
| hip = TLD es eae ea ICE EO a a hee te eC 55,000 pmhos 
ea ONEPACtOr (A VCLALC) a aes desc dees Poke Pek OL ad sighs S20 s.r alle’ wie eee ces 200 
Direct Interelectrode Capacitance (grounded cathode) 2 
os amie ute at ERS gs ER aAet a! ROARS Dy ee Ciel Fee RP a Ber a 38.5 pF 
Mere MEO Nec Se dtr oigad Sa tleed oh SWGOS aN PONE ts 1 ses 0. 6, e-0os «eee tetepenege ies 0.1 pF 
LO? op heey one b 1 aoeR OM Os sR ee ee lke is oa ac 10 pF 
Direct Interelectrode Capacitance (grounded grid) 2 
CTS paar PI EAE ore ta aes Ae ieee FS co eee ee ee eee 38.5 pF 
COL shen Se SPS SA ae eer PORE aoe eee 10 pF 
ee Te erty HIS) Ca anh eee Oe ras 6 esr Pe 0.1 pF 
SCRE & ouppee tos, Se eteaey peepee ai ok eee ee ib i le EN 17.0 pF 
Frequency of Maximum Rating: 
Coy oe oc Ae SUROCEG hee Baa Raa ee oo) ena Rope 250 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 
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8877/3CX1500A7 


MECHANICAL 


Maximum Overall Dimensions: 
WOT wes gas ooo oS IG ook 


Diametetme beer iets aren cl cies soon 


NetiWel olitwecesdtien. vues cnesset tere rey eee re 
Operating. Position). sacmeye secure osten 
Maximum Operating Temperature: 
Ceramic/Metal Seals, Anode Core .. 
COOLIO Memmi res 257 + chopyst fies one oh ; 
REE 4) 4) A See re 
Recommended Air System Socket 
PGTOUNGEUICILtC) ie. seat gee tone heat: 
(Grounded Cathode) ........... 
Recommended Air Chimney 


eee we oo CRIP vise 
a Pogeze ie eos ier hee Ur RA mr GOEL BOs COMET 
Progen ite eyo, PeAlieyseglisns Gite 
etiplot oe eet Dea A een oe i= Any 


ev 3at) sdokd auch bei eaei> ie ee ae eae 
Ray MR cd Oe er Mn ee Forced Air 
oMies cen ghedeis  seendt oa eee CGA OUT 


SEE Cn. oO 6 Be crete foke ROL 
SST swags tea Seeks Sys eae eee BOK 2200 


(Uiber glass) Oe.o.s.g.2- ot oush eta te ee ee sa ee eeneE ae reer et cy Coveney Sakae ts SR SON 
(Teflon )Weercer ost ee. eee Cronetege tele ee eemee wen aces Se ere es Ni eG Gas SK 2216 
RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max 
Heater: Currentiat-5.0voltSmrer--nch- tee eet eye tee eee ee Ber cd ber Ys" 
Cathode Warmupplime= ye eurce-v. -fn-ey-tee-ters gis Aree OA ak A Oe 90 --- sec 


Interelectrode Capacitance (grounded grid circuit) ' 
Or eee cet Saree yey pri tee Gain rere RP ee eee 


Ra ye a6, (et SOME 
oo ay Pao epee Pate 0) ae 


EM rt rey SecA ry ree aloe 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN Class AB> 


ABSOLUTE MAXIMUM RATINGS: 


DG. PLATE VOLT AGE@rr ar geese 4000 VOLTS 
DCUPEATE CURBREN Ti a-pcm ees nen wen 1.0 AMPERE 
PLATE DISSIPATION ©. 5. cme mm itt. 1500 WATTS 
GRID _DISSIPATION © eevee ceceet aren 25 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB2 Cathode Driven, Peak Envelope or 
Modulation Crest Conditions 


Rlate Voltage mea saree een re 2700 3500 Vdc 
Cathode Voltage!......... $8.2 +82 Vde 
Zero-Signal Plate Current See, 92 182 mAdc 
Single-Tone Plate Current.... 740 1000 mAdc 
Two-Tone Plate Current ..... 480 675 mAdc 
Single-Tone Grid Current3. ... 40 74 mAdc 
Two-Tone Grid Current3 .... 16 25 mAdc 
Peak rf Cathode Voltage3.... 68 81 v 


Peak Driving Power3....... 40 64 w 


Single-Tone Useful Output Power3, .1085 2075 W 
Resonant Load Impedance....... 1820 2000 Q 
Intermodulation Distortion Products 2 
ord"Order. 2 2 semen et, eee -40 -38 dB 
5th Orderseasae. waren ae eae -41 -41 dB 


_ 
. 


Positive cathode bias provided by zener diode. 
2. The intermodulation distortion products are refer- 

enced against one tone of a two equal tone signal. 
3. Approximate values. 


TYPICAL OPERATION (220 MHz) 
Class AB2 Cathode Driven 


Plate. Voltages 7 = eee cher teem 2500 Vdc 
Cathode: Voltage la.; 2"... ier ee +8.2 Vdc 
Plate Current "7 5.25. eae 1000 mAdc 
Grid -Curtent’= 2) Deena) Soap 10 mAdc 
Useful Output Power2,.......... 1520 W 
DrivingunOwet onl. schon eke ieee 57 W 
PowersGaeind o> ger. ia 2 irl ees 14 dB 


1. Positive cathode bias provided by zener diode. 
2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER 
Class B Telegraphy or FM 
(Continuous Operating Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DGePleAtEeVOLTAGE MN tac @ oe - 4000 VOLTS 
DGEEPATE GURREN Tp tere eo un 1.0 AMPERE 
PLATE DISSIPATION .......-.-- 1500 WATTS 
ei DASSIPATION (aan. ane sw = 2s 25 WATTS 


8877/3CX1500A7 


TYPICAL OPERATION (88-108 MHz) Measured Values 
Class B, Cathode Driven 


Plate Voltage... . 2000 2500 3000 4000 Vdc 
Cathode Voltagel’2 +9 +12 +15 +20 Vdc 
Plate Current... . Oa Omen Oman OmACG 
Grid Current2,... 60 58 42 25 mAdc 
Driving Power?... 64 54 65 78 W 
Useful Power Output?1330 1670 1960 2600 W 
Efficiency4..... 66.5 66.7 65.5 65.2 % 
Power Gain4 .... 13.2 14.2 14.8 15.3 dB 


1. For measured case, idling anode current was 
set for 10 mAdc. 

2. Approximate. 

3. Approximate, delivered to the load. 

4. For the measured case; may vary from tube to tube. 


Haare ree eee eee oer 


RADIO FREQUENCY POWER AMPLIFIER 
Class C - Cathode Driven, Plate Modulated 


TYPICAL OPERATION Carrier Conditions, Frequencies 
to 30 MHz, Cathode Driven 


Plate Voltage. . RO eae CRs ae 2400 Vdc 
: CathodesVoltagec emanate a ane aa +22 Vdc 
ABSOLUTE MAXIMUM RATINGS: Piste Current ee ae ee 600 mAdc 
Gridi@urrentigeeecrense rotor seven. wei. 45 mAdc 
OPED TES/OLTAGE.S\..005. 8. ss 3200 VOLTS Bl toed Bes ieiance cae matali 2000 © 
DEWVinGeROW Cin aanene nae am ec noo 41 W 
DCRPEATESGURRENT 855. =) ens as 0.8 AMPERE Plate Output Powers, enn ee 1000 W 
PEATE DISSIPATION sre. oc. . Gte 6) s 1000 WATTS Power: Galticse= so oiee cae momen teen res. « 14 dB 
GRID DISSIPATION ...-- +--+: 25 WATTS 1. Bias may be obtained from a fixed supply of 15.8 
volts in series with a 9.5 ohm resistor. The re- 
sistor & supply should be bypassed for audio 
frequencies. 
2. Approximate. 
3. Approximate, and driver must be modulated ap- 
proximately 83%. 
| ccail 
APPLICATION 
MECHANICAL 


MOUNTING - The 8877/3CX1500A7 may be 


mounted in any position. 


SOCKET - The grid of the 8877/3CX1500A7 
terminates in the cylindrical grid ring about the 
base of the tube. This may be contacted by 
multiple clips or flexible finger stock. Connec- 
tions to the heater and cathode are made via the 
7-pin base. 


COOLING - The maximum temperature limit for 
external tube surfaces and the anode core is 
250°C. Tube life is prolonged if these areas are 
maintained at lower temperatures. For full 1500 
watt anode dissipation 38.0cfm of air is required 
at a back pressure of 0.60 inches to hold tube 
temperature below 225°C with 50°C ambient 
temperature at sea level. At frequencies higher 
than 30 MHz, or at high altitudes, the air quan- 
tity must be increased. 


Base-to-Anode Air Flow (sea level) 
Anode 
Dissipation 
(watts) 


Pressure 
Drop 
In./H 0 


Anode Pressure 
Dissipation Drop 
(watts) In./H 0 


Note: 1) Tube mounted in SK-2200 Socket with 
SK-2216 Chimney. 

2) An allowance of 25 watts has been 

made for grid dissipation and 50 watts 
for filament power. 
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ELECTRICAL 


FILAMENT OPERATION - Rated filament 
voltage for the 88773CX1500A7 is 5.0 volts. 
Filament voltage, as measured at the socket 
optimum performance and maximum tube life. In 
no case should it be allowed to deviate from 5.0 
volts by more than plus or minus five per cent. 


INPUT CIRCUIT - When the 88773CX1500A7 
is operated as a cathode driven rf amplifier, the 
use of a resonant circuit in the cathode is recom- 
mended. For best results with a single-ended 
amplifier it is suggested that the cathode tank 
Circuit operate at a Q of two or more. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate potentials 
over 3000 volts, since plate dissipation may be 
exceeded. Higher plate voltage may be used with 
the proper protective bias. 


HIGH VOLTAGE - The 3CX1500A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 


and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 


eliminates any capacitance reading to ‘‘ 


ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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NOTES: 

|__ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2. * CONTACT SURFACE 


3. DIMENSION T APPLIES TO 
ALL BUT CENTER PIN. 


PIN CONNECTIONS 

I> HEATER 

5 — HEATER 

2 — 34-16% CATHODE 
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3CX20,000A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 3CX20,000A7 is a ceramic/metal power triode intended for 
use as a zero-bias Class B rf amplifier or Class C power amplifier or 
oscillator. Class B operation with zero grid bias offers circuit simplicity 
by eliminating the bias supply. In addition, grounded-grid operation is 
attractive since a power gain as high as twenty times can be obtained 
with the 3CX20,000A7. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Filament: Thoriated Tungsten 

SA MM Pater tie. os (ss 3 eben lois) sw isfele se «wie ee 6.35055 eV 

MIRO VOILS 65 on cw 5! sa el odie elses + 0's 160 A 
Amplification Factor (Average): ......++.2+-+++--- 200 
Direct Interelectrode Capacitance (grounded cathode) 2 

5 oe Oe) CF Oihad ieee eae 61.0 pF 


ls. SAA Se ee ee es hic rs ee ee 61.0 pF 
Sou yy Meee eu bas: 6 Bic: Getucuokepat oe ee a eee eee are ee 36 pF 
US 2 -euongeo: SaneeCethies 5 CSc Ro reece cereraceriter stare arate ear 0.2 pF 


COE oc as ot eye RR Ble Be 2 Si dd So ace one ere ere meen Phe ere oe ee ci 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Overall Dimensions: 
SOTPGETL 2 he er he ay I See Biman caret cme canan gece 8.50 in; 215.9 mm 
eres te Le Be er Pe eet. erat «es sists (uehels pele hetus ts 8.25 in; 209.6 mm 
RETR ER PD SE ee ee oo oo aerate eer ee ee 13 ODO Lon ke 
BERTI AILS IUION en ceee tne eee etre tee Ne eee fee ie scin ois wel nMatehs Xe < Vertical base up or down 
Maximum Operating Temperature: 
RC EIEY Mela lee al Sire eee Pe teks evel s ccde taints (crater ttre status sings tuenel s,s «0's 8 ee 8 DOUG 
Eee GATE een Baad oe RR er erain per tt: cee Ce meee aCe oer 2508 (a 
(Effective 7-1-73) © 1972 by Varian Printed in U.S.A. 


ee ee TR eae eT ae oe Ee a 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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COOLIN 0c. a hotheten seeds wees wes reed Pe Tenet esas tate cheese rere ene oe eee OF COURTS 
EES b Renee rrr Gat ue De tah PERO eee AE eee Aah ak ee (een 
KecommendediAir-system Sockets.2..1..c)cre e cierele oes eevee so eeeiers eeet et a OK 1500 Oreo Keine 


(SE SIRES CO SE Ss Bi ORES ERAS ES SRS YURI LTPP RRR NSE SS TONE PNT EP ES I EE DIE TELS SE EET LE PEE ESE EI ED EE IED 2 ESE BEE ALDI EE TT I ET EEE 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz) 
CATHODE DRIVEN Class AB2 
Class AB 
Rlate; Voltage aie kee ae eee 7000 7000 Vdc 
ABSOLUTE MAXIMUM RATINGS GridgVoltagem yaaa eee 0 0 Vdc 
Zero-Signal Plate Current... . . 6 .6 Adc 
DCIPEATERVOLTIAGEDE.! |... es 8000 VOLTS Single-Tone Plate Current2,.... 5.92 5.0 Adc 
PGi PEATE GURREN TBE? ool pe ox 6.0 AMPERES Single-Tone Grid Current!..... 122 1.0 Adc 
PUATEIDISSIPATION ete ico ccs.s6 20,000 WATTS Driving Power Ws asc ae nee: 1750 1540 W 
GRIDEDISSIPATION@ oo ox ccc. 500 WATTS RlatesDISSTpDatlOn maaan een 13.4 10.8 kW 
Single-Tone Plate Output Power . 29.6 24.2 kW 
12 Approximate values. Resonant Load Impedance Sed eer 693 745 Q 
2. Adjust to obtain specified value. Drive Impedance .......... 27 3220) 
BS ET OS EI SSE RN TIED EE LESSEE LILES, PEELED SPEDE EL LEE LIL SILL ILE LER LAL EEE RIE IEICE LTD E LEL EELS GEE CLES ILE LR IE AT ITIL PEPE IEE EL IEEE IE GOEL TEI LEE E SI EOC OT ES, 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 110 MHz) 
OSCILLATOR Class C Telegraphy or FM ae 
é ; Plate Voltage 20.5.0. eee 70 Vdc 
mean Grid'Voltageaseats tamer -230 Vdc 
Plate'Current#s 2.7 eee eee 4.0 Adc 
ABSOLUTE MAXIMUM RATINGS Grid Current]. os see ter ee 775 mAdc 
Peak rf Grid Voltage!............ 555 v 
D@GPEATE\OEtAGE eee 8000 VOLTS Calculated Driving Power, (ee ee 430 W 
DCIGRID. VOLTAGEsSek ee oe mee -600 VOLTS BSS, IOP EO Sg ed ace ee ag 
Plater DiSSipatlongemac aan a mcaea omens 6.7 kW 
DG PEATEICURREN Se aeee name ene 5.0 AMPERES Plate Output Power ............. 21.3 kW 
REATERDISSIRATIONI niece ae oeer 20,000 WATTS Resonant Load Impedance ......... 963 Q 
GRIDDED ISSIBATIO Niemen enn nee 500 WATTS 1. Approximate value. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
Class C Cathode Driven 
ElatesV.oltage mean aan 7200 7800 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid to Cathode Voltage abe: -200 -200 Vdc 
Plater Currents teen ere Su7/ 4.2 Adc 
Grid - Current, ee 92 98 mAdc 
YC IHUNW= WOIUYNEE cc sn6eauee es VOLTS Peak rf Cathode Voltage Linas 480 500 v 
DC GRID VOLTAGE Ae Oreck cee re ice (eeeet es -50 VOLTS Cathode Driving Power 1 “a 1900 2300 Ww 
DEEPEATESCURREN geemenen amen nae 5.0 AMPERES Plate Dissipation ....... 4500 5000 kW 
bE DISSIPATION) 5 ooo noua ok 20,000 WATTS Plate Load Resistance Eye) aS 1080 1020 Q 
GD) DISSHPNMION)  sasceoacar 500 WATTS Plate Output Power ...... 22) 00 27- Sek 
1. Approximate value. 
RADIO FREQUENCY POWER AMPLIFIER GridsV oltagel ier wewwAnen maaan ee ree ae 0 Vdc 
Class B Television Service, Cathode Driven Zero Signal Plate Current)... 2.2... 1.2 Adc 
Effective rf load Resistance ........ 605 Q) 
ABSOLUTE MAXIMUM RATINGS Plate Current: Blanking Level ....... 4.8 Adc 
Sync. Peak Level ...... 5.8 Adc 
DG iPPATESOLTAGES warn ene nena 8000 VOLTS Grid Current: Blanking Level!» .. 2... 0.47 Adc 
DGIPPATESCURREN Imi nea ae nner me 6.0 AMPERES Sync. Peak Level Detar ey, 1.14 Adc 
PLATE DISSIPATION = werace pans core 20,000 WATTS rf Cathode Voltage Peak: 
GRIDIDISSIBATHON i aemeneaeun rma 500 WATTS Blanking Level Le any. 230 v 
Sync. Peak Level 1... 2... 300 v 
TYPICAL OPERATION (Frequencies to 216 MHz) Driving Power: Blanking Level !...... 690 w 
Class B Sync. Peak Level 1..... 1700 w 
Plate Power Output: Blanking Level. ... 16.5 kw 
Plate .Voltageie.,..7.eisen 2 ee ene ae 7200 Vdc Sync. Peak Level .. 27.5 kw 


1, Approximate value. 


3CX20,000A7 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power 
when the tube is changed, even though there may be some variation in grid current. The grid current 
which results when the desired plate current is obtained is incidental and varies from tube to tube. 


These current variations cause no difficulty so long as the circuit maintains the correct voltage in the 


presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is 
applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 

PTE CLEP eV O (Sane ieet er ee tee ert oes 8 nies vasa ce suse eas ios iso sie) (LOS LOO R A 
RMR EYAL a 0 Breer tere eRe acento 6 hols che Ste baie che sac dept m.Snre sy 0) Y Ose ueee SECs 
Interelectrode Capacitances (grounded grid) ! 

Mae. EE AES). ys. Sele kis wai e e)sleieelerss. 3 -OD0. . 67.0 epE 

aeRO: e.Gre OVrTRe OMENS Ee. a eer eee ee es ee oe 8 O20" 4020 pF 

© oo nage Oke On UGkCetnoe Oey soe at On ee a i ri ated 0.3 pF 
Interelectrode Capacitances (grounded cathode) ! 

ee a ee EE pee eee afele nye Sele ithe els. o + «ios cee doe)» 07.0. pF 

ee SES CE cae co Leia iie <a: os. ao cele Ash « Leysiexiet oie Siskae yeh oo = 0.3 pF 

eR SOE eB oth wale Pe eR ped eked sca nese vensi ete is tots euets ss cues oe ee 92.0%” 40.0" pF 


1. Capacitance values are for a cold tube as measured in a shielded fixture in 


Association Standard RS-191. 


accordance with Electronic Industries 


APPLICATION 


MOUNTING & SOCKETING - The 3CX20,000A7 
must be operated vertically, base up or down, 
and should be protected from severe shock and 
vibration. The use of an EIMAC air-system soc- 
ket is recommended. For grid-driven applica- 
tions, the SK-1300 is used; for cathode-driven 
circuits, the SK-1320 should be used, as the 
grid is grounded to the socket frame in this unit. 


COOLING - The maximum temperature rating 
for the external surfaces of the 3CX20,000A7 is 
250°C. Sufficient forced-air cooling must be 
provided to maintain the temperature of the 
anode core and the ceramic/metal seals below 
the maximum rating. Air flow should be applied 
before or simultaneously with the application of 
electrode voltages (including the filament) and 
should normally be maintained for a short period 
of time after all voltages are removed to allow 
for tube cool-down. 


Minimum air flow requirements (for air flowing 
in a base to anode direction) to maintain core 
and seal temperatures below 225°C with an inlet 
temperature of 50°C are tabulated here. Pres- 
sure drop for this tabulation is measured across 
the anode cooler and does not include drop 
across a socket or chimney. In cases where the 


tube base is not directly in the anode cooling 
air stream, provision should be made to direct an 
air stream of at least 50 CFM at the base from a 
1-1/2 inch nozzle, or make other provision to 
conduct heat from the filament and grid terminals. 


Anode 
Dissipation 
* kW 


Sea Level 10,000 Feet Alt. 


Pressure 
Drop 
In. Water 


* Since the power dissipated by the filament is about 
1000 watts, and since the grid dissipation can re- 
present another 500 watts, allowance has been made 
in preparing this tabulation for an additional 1500 
watts of dissipation. 


FILAMENT OPERATION - The rated filament 
voltage for the 3CX20,000A7 is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to 
deviate from the rated value by more than plus 
or minus five percent. 


3CX20,000A7 


INPUT CIRCUIT - When the 3CX20,000A7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is re- 
commended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier, it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


CLASS-C OPERATION - Although specifically 
designed for Class-B service, the 3CX20,000A7 
may be operated as a Class-C power amplifier or 
oscillator. The zero-bias characteristic of the 
3CX20,000A7 can be used to advantage in 
Class-C amplifiers by employing only grid-leak 
bias. If driving power fails, plate dissipation is 
then kept to a low value because the.tube will be 
operating at the normal static zero-bias condi- 
tions. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘ 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 


ground’’. 


capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal ap- 
plication. Measurements should be taken with 
the socket and mounting which represent approxi- 
mate final layout if capacitance values are 
highly significant in the design. 


HIGH VOLTAGE - The 3CX20,000A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open the 
primary circuits of the power supplies and to 
discharge high-voltage condensers whenever 
access doors are opened. Interlock switches 
must not be bypassed or ‘‘cheated’’ to allow 
operation with access doors open. Always re- 
member that HIGH VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired 
to operate this tube under conditions widely 
different from those given here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, CA 94070, for 
information and recommendations. 
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8873 
8874 
8875 


HIGH-MU 
TRIODES 


8874 8875 


The EIMAC 8873, 8874, and 8875 are compact extemal-anode, ceramic/metal triodes intended 
for use in zero-bias Class-B amplifiers in audio or radio-frequency applications. The three types 
differ only in method of cooling and anode dissipation: the anode of the 8873 is designed for 
conduction cooling and is nominally rated for 200 watts; the 8875 anode has a transverse cooler 
for forced-air cooling and is rated for 300 watts; and the 8874 requires axial-flow forced-air 
cooling and is rated for 400 watts. Operation with zero grid bias simplifies associated circuitry 
by eliminating the bias supply. In addition, grounded-grid operation is attractive since a power 
gain as high as twenty times can be obtained with these types in a cathode-driven circuit. 


GENERAL CHARACTERISTICS ' 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
PPRATELAVOLLAGC \nmcicuede) 15. -)ttel = be bete UhRye te eos 3m + ie 8sh wlere els o7epee ess eps eallRS) AY 
MeaterCurrent, at.0,3 VOItS +... 100s ents ober ore) dod ehelienty sare) lo ietcel hone co's 3.0 A 
Cathode-Heater Potential (maximum)........... Rees pe Gee oe +150 V 
Transconductance, average 
Pere SOA a ici Be tee ee eR eterna ys "eae e lp Ne Meltute, 6 “oe Melee os = 0s 29,000 pmhos 
Amplification Factor, average»... 1 eee eet ee eee eee ee eee eee 240 
Direct Interelectrode Capacitances, (cathode grounded, in shielded fixture) 2 
GPO Gi aes caht oe As wn etic RaMods Rage abe > eon arte Woe eR he re Basen 7's Fe Be 20-3 epi 
COIL E PERM oe oot ta So aes PORE IC hs tebie Ne ke cage ha ke isle wv sete aise te He Joie vou Me 4s aie 0.03 pF 
CODE, 0619) wile ke so =e 6 sjoua dus sfaettedehe: MecUngt inte age kohwactngs sod imesh matics retoyens 6.0 pF 
Direct Interelectrode Capacitances, (grid grounded, in shielded fixture)? 
Gas MeO Bec Seer A BT de Sc tins Boe a OE fhe bn re vs 6 Mees bein n gee ming ibe toc asltn ds Poe 20.5 pF 
SUE MES a we ae Rec uaa Fe Ae Basse sata EOES Fo naire ‘to ba bo, bora Ge Mes aah oh Melyaite fe os 6.0 pF 
i) A aA eer Aare Sete te opt oat Ga Le eS ce ee OR 0.03 pF 
CU tree an es eo eth Seen na hes dis Gsundadvne’ siete sks)" hese S49 ° 6.0 pF 
Frequency of Maximum Rating: 
eh CR ir Set rarer ce ae tad 14 ney HI ger 2S Be 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Stantard RS-191. 


(Revised 6-3-73) © 1970, 1971, 1973 by Varian Printed in U.S.A. 
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8873, 8874, 8875 


MECHANICAL 
Maximum Overall Dimensions: 
__TYPE 8873 TYPE 8874 ST YPE 35/90 
encth seer arw ener sis. 2.14 in. 54.41 mm 2.14 in. 54.41 mm 2.18 in. 55.50 mm 
BRUNT OA 36's & os 6 Qe 1.64 in. 41.66 mm 1.64 in. 41.66 mm 2.52 in. 64.01 mm 
NetaWetohtireccnenepeee ss. 8.5 0z. 240.9 gm 4.3 oz. 121.9 gm 8.6 02.243.8 gm 
Operating; Eositiong. «..... ... Any Any Any 
Cooling:(Type 8873) 
Conduction cooled. Recommended Beryllium Oxide thermal link ......... EIMAC SK-1920 
( Type 8874) 
Airflow at502@ andisea level ice ya ae ene 8.6 ft?/Min. 
Pressure Drop, across tube anode cooler at 8.6 ft3/Min. PSS Gay ee eo 0.37 in. H20 


(Type 8875) 
Air flow at 25°C and sea level, and 
Pressure Drop across tube anode cooler 
Operating Temperature, Maximum, all three types, 


See Application Section, Cooling 8875 


Ceramic/Metal seals.and sAnode, Co teu, ae waters perenne ee ee 2026 
Bases allitvpes) mae men ame a ene Large Wafer Elevenar 11-Pin with Ring (JEDEC No. F11-81) 
Recommended:Sockets: -susest. 0.0. tetas cae a eee E.F. Johnson #124-311-100 


Erie #9802-000 
Mycalex #CP464-2 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater. Currenteatso.oivolts= ..-rierss: eee ee ee 2.8 3.4 A 
CathodesWarmupelim esc: ches n. 0. cee. ceo et sacs come ce eee 60 --- sec. 
Interelectrode Capacitances (cathode grounded, in shielded fixture) | 
Cin 05 els ee ee 8 | ee eee sine) earn aera): 18:0 923.000 
Gouty PR ee ores eer ge 5k ee ge a gees nae ee --- 0.04 pF 
fee Omer ree rere aa Pee an ey as i a Wb aon Ge ae 5.025 720m pis 
Interelectrode Capacitances (grid grounded, in shielded fixture) | 
O55 rer errs fc eae UN si A CAE Ga yen Me 18:09 823.0 9ph 
Con thay greys oS fe ssae yous yen cect: a he eee 5.0 7.08 pr 
Gpk Miss. 55 eire ss gene erase Re pee arta eee ae --- 0.04 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 


Class AB2 
MAXIMUM RATINGS: 
HGIPLATE VOLTAGE... 60s 6 ss 2200 VOLTS 
DGIPMATE,CURRENT «3.5.6.2... 0.350 AMPERE 
PLATE DISSIPATION (nominal values) 
TYPE 8873 (with heat sink) ..... 200 WATTS 
TW EROOUAE Renn sr: fii e sere 6 avs. 400 WATTS 
INES, BESWAShs.5 2S Gee ene een 300 WATTS 
SHIEOISSIPATILON as erste os ee ie 5 WATTS 


TYPICAL OPERATION 
Class AB2 (Cathode driven) Peak Envelope Modu- 
lation Crest or Key-Down Conditions 


OCU NCVicteiecststs 6 «+ 30 150 432 MHz 
Pinte VONUdge, .......5- 2000 2000 2000 Vdc 
Cathode Voltage........ 8.2 9.8 8.2 Vdc 
Zero-Signal Plate Current . . 22 10 22 mAdc 
Single-Tone FVS Plate 

Emmitt tira. yes) 5). 3. 500 400 500 mAdc 
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Two-Tone Plate Current3... 312 245 300 mAdc 
Single-Tone Grid Current4. . 30 23 98 mAdc 
Two-Tone Grid Current4 ... 12 10 39 mAdc 
Peak rf Grid/Cathode Voltage 4 67 50 67 v 
Peak Driving Power4....... 26nd? See aw 
Pealksrowetslhputaieessnenenas 1000 800 1000 w 
Useful Output Power4..... 587 526 505 W 
Resonant Load Impedance ...2140 -- -- Q 
Intermodulation Distortion 5 

cicePOlielcf “nea 7 do 8 eo Hc -35 -- -- dB 

5th Order bass ce sreicas scum. -36 -- -- dB 


1. Short-term duty should not exceed 50%. During brief 
test periods, ‘‘on’’ time must be kept as short as pos- 
sible, with sufficient ‘‘off’’ time to allow for tube 
cooling. 

2. Key down conditions. With 50% duty, current will be 
half the value shown. 

3. Two equal-tone modulation. During brief test periods, 
allow sufficient ‘‘off’’ time for tube cooling. Values 
will be lower with voice modulation for the same PEP 
level. 

. Approximate values. 

. The intermodulation distortion products are referenced 
against one tone of a two equal-tone signal. 


n> 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM 

(Key-Down Conditions) 


MAXIMUM RATINGS: 


HGeWATE VOLTAGE. sa. : Geos. 2200 VOLTS 
DGAGRID VOLTAGE: cis c) sletelitinr es -100 VOLTS 
FP GEPLATETGURRENIa ts seciods snamane re 0.350 AMPERE 
PLATE DISSIPATION (nominal values) 
TYPE 8873 (with heat sink) .... 200 WATTS 
piled Sata to hea. te, a aA ARO a Ra ee oP 400 WATTS 
AVPEAGS LOM etic eeiclemeucl omomene folks 300 WATTS 
GRID ISSIPATILON Ben. bein amen on 5 WATTS 


TYPICAL OPERATION (Frequencies to 110 MHz) 


Plates Voltagome seme: cact tener cile totem. eee ra ats 2000 Vdc 
GridiValtagac ee eee eat mide faye teaay car -10 Vdc 
Plates Currentin eas rece Meeedeaee nate. cet ckele 250 mAdc 
GriduCurrents) ie ee ee eee ee 40 mAdc 
Measured Driving Power............ 9 W 
PlateulnDuthhO Wel enw n menen men tte att oer 500 W 
RlaterDiSsipationm a meme erence 195 W 
WSefllmOUtDUts LOW C Gar mma —en an ie t cr onrs 305 W 


1. Approximate value. 


PULSE MODULATOR OR REGULATOR 


MAXIMUM RATINGS: 


PLATE DISSIPATION (nominal values): 


TYPE 8873 (with heat sink) ..... 200 WATTS 
DOOPLATE VOLTAGE. ata Ss rete 4500 VOLTS TY. RESSS (4 Sewer e Menton eten tte. 400 WATTS 
PEAK ANODE CURRENT ....... 6 AMPERES UMMC co ot obo ation ogee 300 WATTS 
BRI DISSIPATION aacirs ac anes titaes te 5 WATTS 
APPLICATION 


MOUNTING & SOCKETING - The 8873, 8874, 
and 8875 may be mounted in any position. Soc- 
kets such as E.F. Johnson #124-311-100, Erie 
#9802-000, Mycalex # CP464-2, or equivalent 
may be used as long as there are no unusual cir- 
cumstances which would allow the ceramic/metal 
anode and base seal temperatures to exceed 
250°C. The internal construction of these tubes 
is such that heat transfer to the tube base is 
minimized, but in operation there is some heat 
flow from the tube base to the socket. Mounting 
should be such that free movement of air past 
the base by convection is possible, or, if forced- 


air cooling is being provided for the anode, some 
of this air may be bled off to provide for some 
circulation past the tube base. 

The 8873 mounting is normally controlled by its 
heat sink configuration and location. Where pos- 
sible, the socket can be mounted on a bracket 
which in turn is mounted to the heat sink so 
that the one sink will act for removal of heat 
from the tube anode and also the tube base. 
The EIMAC SK-1920 beryllium oxide (BeO) ther- 
mal link is available for use between the 8873 
anode and the heat sink. BeO is a ceramic ma- 
terial which exhibits high thermal conductance, 


8873, 8874, 8875 


similar to aluminum, and high electrical resis- 
tance and low loss typical of ceramics. Properly 
installed, it provides a low thermal resistance 
path allowing the anode heat to be transferred to 
the heat sink, while providing electrical isolation 
between the anode and the sink. 

The 8874 requires forced-air cooling for its 
anode, which can often be accomplished most 
easily by means of a pressurized anode-compart- 
ment chassis, with air passing through the anode 
cooler and then exhausting. In such an instal- 
lation, some air can be bled past the socket 
mount to provide base cooling if this is required. 


The 8875 has a large transverse cooler on its 
anode, requiring forced-air cooling directed 
crossways. Maximum dissipation is realized with 
ducted air to the cooler, but operation at reduced 
dissipation levels is also possible with air sup- 
plied from a small general-purpose fan mounted 
in close proximity to direct air across the tube. 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 8873, 8874, and 8875 is 
6.3 volts, as measured at the base of the tube, 
and variations should be restricted to plus or 
minus 0.3 volt for long life and consistent per- 
formance. At frequencies above approximately 
300 MHz it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating 
of the cathode after dynamic operation of the tube 
has started. This back heating is a function of 
frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. 
The following heater operating voltages are 
recommended: 


Frequency (MHz) 


300 or lower 
301 to 400 
401 to 500 


Heater Voltage 


The potential between the heater and the cathode 
should be limited to plus or minus 150 Vdc. 


CATHODE WARMUP TIME - Anode voltage 
may be applied simultaneously with heater volt- 
age, but a minimum of 60 seconds warmup time 
should be allowed before drive voltage is applied 
to the grid to allow proper conditioning of the 
cathode surface. 


ANODE CURRENT RATING AND TUNEUP 
PROCEDURE - The 8873, 8874, and 8875 are 
rated for 250 mAdc of continuous anode current. 
In intermittent voice (A3J emission) and in- 
terrupted carrier keying (Al emission) service, 
which would be normal single-sideband-sup- 
pressed-carrier or keyed CW operation, and 
where short-term duty does not exceed 50%, 
the dc anode current (per tube) may be 500 
mA during the ‘‘on’’ time. With 50% duty, the 
average current (per tube) would be 250 mA. 
During very short test periods, the tubes may be 
operated at the full 500 mA value but care must 
be taken to keep the ‘‘on’’ time as short as pos- 
sible, with sufficient ‘‘off’’ time to allow for 
tube cooling. 


Initial tuneup should preferably be done with re- 
duced anode voltage and drive, and if done at 
the correct values, little or no retuning will be 
necessary when switching to full operating level. 
For the 2000 volt Intermittent Voice Service (IVS) 


condition, tuneup is recommended at 1500 volts 
and reduced grid drive. When anode voltage and 
drive are then raised, the full one kilowatt PEP 
IVS condition will be achieved with little or no 
retuning required. 


COOLING-8873 - This tube is designed for use 
in a conduction-cooled system by using a beryl- 
lium oxide (BeO) thermal link between the anode 
and the heat sink. The heat sink in tum can be 
cooled by natural (free) convection, forced-air 
convection, liquid cooling, or a combination of 
these methods. The design choice is determined 
by the tube application, but in all cases the 
cooling system must maintain the anode and the 
ceramic/metal seal temperatures below 250°C. 


Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode through the BeO thermal link to the heat 
sink. A good thermally conductive compound 
should be used in the interface (between anode 
and BeO, and between BeO and heat sink) to 
reduce the thermal resistance of the joint. Ex- 
amples of commercially available thermal joint 
compound are: 

WAKEFIELD 120 - Wakefield Engineering Co., 

Wakefield, Mass. 01880 


DOW CORNING 340 - Dow Corning Corp., 
Midland, Michigan 48640 

ASTRODYNE THERMAL BOND 312 - Astrodyne 
Inc., Burlington, Mass. 01803 

G.E. INSULGREASE G641 - G.E. Company, 
Cleveland, Ohio 44117 


The method of fastening the tube to the heat 
sink should provide reasonable compres- 
sion to reduce interface thermal resistance. 
A device such as the DE-STA-CO toggle clamp, 
modified by replacing the rubber nose with a 
V-inch ceramic insulator, can provide a simple 
means of holding the tube securely and providing 
adequate compression. 


The EIMAC SK-1920 BeO thermal link is recom- 
mended for use between the tube anode and the 
heat sink, as it is the correct size and thickness 
to match the physical and electrical characteris- 
tics of the 8873 tube. 


A heat sink capable of handling 200 watts of 
continuous dissipation from the 8873 can be 
made with a section of finned aluminum alloy 
extrusion, such as Wakefield A-2494, or 
equivalent, cut to approximately 8 inches by 4 
inches, backed with a 1/8-inch copper plate the 
same size. Thermal joint compound is used be- 
tween the copper plate and the flat aluminum sur- 
face, with the two secured together at enough 
points to assure good continuous contact. The 
backed extrusion is mounted so as to allow for 
free air convection around the fins. The tube is 
then mounted, with the EIMAC SK-1920 thermal 
link, in the approximate center of the copper 
surface, with thermal joint compound again used 
between the tube anode and the BeO link, and 
between the BeO link and the copper. A device 
such as the modified DE-STA-CO toggle clamp 
is used to hold the tube securely in place. 


Socketing is accomplished with one of the units 
mentioned earlier, mounted so as to allow for free 
air convection around the base of the tube and 
the socket, and on a bracket which retums to the 
same heat sink if possible. The designer is 
cautioned to allow for some lateral movement in 
the socket mount, and to make sure the anode is 
flat against the BeO thermal link so that good 
conduction contact exists before the socket 
mounts are tightened down. If the tube anode, the 
thermal link, and the heat sink are not making 
good flat contact, heat transfer will be seriously 
affected. 


8873, 8874, 8875 


If unusually high ambient temperatures are ex- 
pected, or more than 200 watts capability is 
required, a small fan can be used to move air 
past the sink cooling fins. With any conduction- 
cooled power tube, dissipation capability is 
almost completely dependent on the ability of 
the heat-sink system to carry heat away and the 
temperature limitations of the tube itself. Thus 
the 200-watt dissipation rating of the 8873 is a 
nominal value only, as illustrated by the fact 
that the same tube, with an axial-flow air radiator 
installed (the 8874) is rated for 400 watts of 
dissipation under specified cooling conditions. 


In all cases, temperature of the tube anode and 
the ceramic/metal seals is the limiting factor, 
and the equipment designer is encouraged to 
use temperature-sensitive paint or other tem- 
perature-sensing devices in connection with any 
equipment design before the layout is finalized. 


8874 - Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within maximum rating. The cooling data shown 
is for sea level, with cooling air at 50°C, and is 
sufficient to limit tube temperatures to 225°C. 
The pressure drop figures shown are for the 
anode cooler only, as would be the case with a 
pressurized anode compartment of an equipment, 
where air would be required to pass through the 
anode cooler and then through an insulated duct 
to the outside of the cabinet. Some air from the 
pressurized anode compartment can be bled by 
the socket for base cooling, either by means of a 
somewhat oversize socket-mounting hole, or a 
series of small holes drilled in the chassis near 
the edges of the socket, in order to provide a 
small amount of air circulation around’ the base 
pins of the tube. 


8874 
Anode Air Flow Approx. Press. 
Diss. (CFM) Drop (In.H20) 
200 W 4.0 O51) 
300 W 6.0 O22 
400 W 8.6 0.37 


8875 - Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within the maximum rating. Cooling data is shown 
for sea level, with cooling air at 25°C. 

These figures are for the case where the cool- 
ing air is supplied from a small general-purpose 
fan in close proximity to the tube and directing 
air across the tube and through the anode cooler. 


5 
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The recommended cooling is sufficient to limit 
tube temperatures to 225°C. The required air vel- 
ocity can be checked with a simple manometer, 
as shown in the accompanying figure. 


PITOT TUBE OR HOSE 


CHASSIS 


Sea = ites A (gn 


SOCKET 


8875 

Anode Cooling Air Vel.Head(APv) 
Diss. Velocity Inches of H720 

200W 870 Ft/Min. 0.045 

300W 1600 Ft/Min. 0.16 


With all three tube types, the equipment designer 
is cautioned that it is not good practice to oper- 
ate at, or very close to, the absolute maximum 
temperature ratings for the metal/ceramic seals. 
Where long life and consistent performance are 


factors, cooling in excess of the minimum tre- 
quirements outlined here is normally beneficial. 


DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
Do not alter, grind, lap, fire, chemically clean,or 
perform any other operation on the SK-1920 Bery1- 
lium Oxide thermal link used with the 8873, or 
any other equivalent section of BeO used with 
the 8873. Normal use of Beryllium Oxide ceramics 
parts is not hazardous, but the user is cautioned 
that breathing small quantities of the dust or 
fumes from Beryllium Oxide can seriously injure 
or kill. 


HIGH VOLTAGE - The 8873, 8874, and 8875 op- 
erate at voltages which can be deadly, and the 
equipment must be designed properly and opera - 
ting precautions must be followed. Equipment 
must be designed so that no one can come in con- 
tact with high voltages. All equipment must in- 


clude safety enclosures for high-voltage circuits 
and terminals, with interlock switches to open 
the primary circuits of the power supplies and to 
discharge high voltage condensers whenever ac- 
cess doors are opened. Interlock switches must 
not be bypassed or ‘‘cheated’’ to allow operation 
with access doors open. Always remember that 
HIGH VOLTAGE CAN KILL. 


OUTPUT CAPACITANCE - The interelectrode 
capacitance figures given in the General Char- 
acteristics are measured in a shielded fixture 
and do not include additional external capac- 
itance. Including the stray capacitance between 
the anode and the heat sink used with the 8873 
tube will typically raise the output capacitance 
to somewhat more than double the measured in- 
ternal value. 


INTERMODULATION DISTORTION - Typical 
Operating Conditions, with distortion values 
included, are the result of data taken during 
actual operation at 2 Megahertz. Intermodulation 
values listed are those measured at the full 
peak envelope power noted and are referenced 
against one tone of a two-equal tone signal. 


INPUT CIRCUIT - When any of these types is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


SPECIAL APPLICATIONS - If it is desired to 
Operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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PIN NO.1 CATHODE DIMENSIONAL DATA 
PINNO.2 CATHODE pin] 
PINNO.3 CATHODE MIN. | MAX. | REF. | 
PIN NO.4. CONTROL GRID TA _[ 2002] 2142 | - - | 
PINNO.5 HEATER a NOTES 5,6,7&8 [5 [160 [i640 [- - | 
PINNO.6 HEATER rc | isio [igio | - - | 
PIN NO.7 CONTROL GRID Dp | o750/osio | - - | 
PIN NO.8 CATHODE rE | o7i0 [o790] - - | 
PIN NO.9 CATHODE fae [ees | OG [ae 
PIN NO.10 CATHODE OUR TAL emis” | ees 
PIN NO. 11 CONTROL GRID B 
(JEDEC 
. 0.559 | 0.573| - - | 
pee 


© 
O 


CONTROL GRID (CONTACT 
QUTER CYLINDRICAL 
SURFACE ONLY.) 


NOTES: 
1. REF. DIMENSIONS ARE FOR 
RFAC INFO. ONLY & ARE NOT 

SURFACE b (SHELL) REQUIRED FOR INSPECTION 
PURPOSES. 

2. (*) CONTACT SURFACE. 

3, PIN PITCH DIA. TO BE CON- 
CENTRIC TO B WITHIN .040 
DIA. 

4. BASE |S BASIC JEDEC EXCEPT 
CERAMIC WAFER IS INSIDE 
SHELL. 

5. SURFACE a TO BE PARALLEL 
TO PINS | & Il AXIS WITHIN 2° 
& ON OPPOSITE SIDE. 

6. SURFACE a MUST BE FLAT 
WITHIN .001 & PERP. TO SUR- 
FACE b WITHIN N_ LIMITS. 

7. SURFACE a TO BE FREE OF 
ANY CODING OR LABELING. 

8, SURFACE a ROUGHNESS 


8873 


= (ASA B46.1- 1962 OR 
SEE NOTES ISO R468 - 66) — 
32 pin. 6.8 pm. 


Te 
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PIN No.1! CATHODE 
PIN No.2! CATHODE 
PIN No.3: CATHODE 
PIN No.4: GRID 

PIN No.5: HEATER 

PIN No.6! HEATER 

PIN No.7: GRID 

PIN No.8! CATHODE 
PIN No.9! CATHODE 
PIN No.I0! CATHODE 
PINNo.II! GRID 
1417 | 


L417 1.433 


I WIT. 
MISSING BASE 


PIN ) 


NOTES: 

|. REF DIMS. ARE FOR INFO ONLY 
ANO ARE NOT REQD. FOR 
INSPECTION PURPOSES. 

2. (36) CONTACT SURFACES. 

3. BASE IS BASIC JEDEC 
EXCEPT CERAMIC WAFER 
IS INSIDE SHELL 


ANODE RADIATOR 


GRID (CONTACT 
OUTER CYLINDRICAL 
SURFACE ONLY ) 


NOTE 3 8874 
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PIN No.1,2,3,89,10 CATHODE 


PIN No.4, 7,11 CONTROL GRID 
PIN No.5,6 HEATER 


SES eT 


DIMENSIONAL DATA 


MILLIMETERS 

DIM a] wax. [REF |[ WON, | MAX | REF 
5 eed Fa Ee | Se ee 
'B | 2480 | 2520[ - - |[ 6299] ol | - - | 
rc _jise7 | i997 | - - |{ 4742] 5072] - - | 
Tp [1514 [1644 [ - - |[ 3846] 417%] - - | 
re [0750 [0830 ||| 1905 | 2108 | - - 
1 De Ge eee Ee 
Kel Gycd eee Pe ae eee ee 

BASE Ell-81 
(JEDEC DESIGNATION) 
| J | 0.559 | oud oe 
TK | 0.240 __ 
ton eS | 
iM | -- 
UNS) pacem | 
Pan) Bas es 
PR UL4i7 


NOTES: 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


2. BI CONTACT SURFACE. 
PIN PITCH T NCENTRIC 
TO B WITHIN.O40 DIAe | 


4. BASE IS BASIC JEDEC EXCEPT 
CERAMIC WAFER IS INSIDE SHELL. 


Oy 


conTRo. GRID 
(CONTACT OUTER 
CYLINDRICAL SURF. 
ONL 


SEE NOTE 3 


FLOW 


8875 


es 
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Max ib= 


u/s Maat 


CC eae Seo an 
Ao 
ae eee 


abso 


ib (Average Anode Current Within The Pulse) 


aa 
BN 
P2e3 
eS 


= UU 
Se O00s 
SOOT 
99S S‘( 


29985 O'T 


PULSE LENGTH 


Pulse anode current (ib) capability is dependent on pulse length (tp) and duty factor (Du). Maximum ib 
for a given tp is shown; maximum Du may then be derived from the relationship: 0.350 = ib Du 


PULSE DERATING CHART, TYPES 8873, 8874, 8875 
PULSE MODULATOR OR REGULATOR SERVICE 
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8938 


UHF 


HIGH-MU 
POWER TRIODE 


The EIMAC 8938 is a rugged coaxial-base ceramic/metal power 
triode designed for use as a cathode driven Class AB2 or Class C 
amplifier. 

It is recommended for VHF or UHF service as a linear ampli- 
fier, power amplifier, or pulse amplifier. Linearity and power gain 
are both excellent due to the low ratio of grid to plate current, and 
the relatively high amplification factor. Low grid interception of 
available emission current is due to the beam forming geometry of 
the special grid and cathode design. 

The 8938 is a practical size for use in ground based or mobile 
equipment in CW or PEP power levels of 1 to 2.5 kW. It is useful 


at frequencies higher than the upper frequency of maximum ratings, 


500 MHz. 
GENERAL CHARACTERISTICS 1 
ELECTRICAL 
Cathode: Oxide-Coated, Unipotential 
coon NETEy epee 9 50) G0 wo ol cota ac etne es Catt a sy sie (Unssy 4) 
@urrenit, O65. 0 VOL cure eee ete yes pe ee Ps ee ene 10.5 A 
Transconductance (average) 
te =, SUTIN CHEER A chien) sia SE SS oo ete Os ee re OP eae 55,000 pmhos 
Amplification Factor (average) ...- 52+ ++ essere eee eee trees 125 
Direct Interelectrode Capacitances (grounded grid) c 
CR 0 ay Sees i OAs Sia Ss 6 Gh GR ee a eee ee 39 pF 
OS) | et Rey ako do od oo oo Cae Ce eer 13. pF 
CUR | Agee ere cd 3 oo REE POS OR cee ct Cee a 7 Oi eee 0.14 pF 
CUNT. oc ep ee SR bones, oct Ban OCC ORE RCE ara a a 12.8 pF 
Frequency of Maximum Rating. ... 2... +e esse ee eee reer eee eces 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
Sita SA SER SAR Aa a oo bic S ECOL cep Coe ea 3.57 in; 91.00 mm 
BY RAISER A tie i ee A Ce Oa le Cee CeCe aa 3.38 in; 85.85 mm 
Noi WEVA Ga Go en casement htc cS eC aaa 250z; 709 gm 
chienat USGI a6 tee 8 Ste Ans MOPe gp CUD hogs cere TU a Ces Cars Cah a Ra Any 
(Revised 5-15-73) ©1972 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


8938 


Maximum Operating Temperature: 


Seramicy Metalsseal Ss Anode. Colemee. ecco cess tre sv cube rede cls ueae ene Scere tae 250°C 
COOLING we wipe erate ee eine sth rent sf sBobs bale spare! boul ove aie chene seeie stexeteresvaet+ aa OTCECMAI 
Basemer. 1.060 en cress DRM, yar hay peewee Ae eee Nee Peer GR. ns ore nae etn een nee Coaxial 


pocket orounded!orid) ios... cusispe ps entaen Neg sicin cus bccn clictes Pact AG (dea oucesunn ck ae |e eet 


RADIO FREQUENCY LINEAR AMPLIFIER Single-Tone Plate Current........ 970 mAdc 
CATHODE DRIVEN Class AB> Two-Tone Plate Current ......... 715 mAdc 
Single-Tone Grid Current3........ 39 mAdc 
ABSOLUTE MAXIMUM RATINGS: Two-Tone Grid Current3™ 1). 12 mAdc 
Peak rf Cathode Voltage Sipe wae era Vl Ww 
DX; (AW/NWS WAQIEWWNGIE 6 5 ob wow ao oe 4000 VOLTS Driving Power Dee Ae SCAN Sh 50 W 
DC TLAIIE CURRENT ooo ogy ob ood 1.0 AMPERE Useful Output Power 4) eee 2030 W 
MLN eS (DISSIFYNTIIOIN) @ co a6 6 46 om oe 1500 WATTS Resonant Load Impedance........ 2200 Ohms 
GRID DISSIPATIONS a cssie « wo thea. 25 WATTS Intermodulation Distortion 2 
3rd Order ProductSs «20.0. -1 nee -44 dB 
TYPICAL OPERATION (Frequencies to 30 MHz) 5th Order Productsis oie eo -44 dB 


Class AB 2 Cathode Driven, Peak Envelope or 
Modulation Crest Conditions 


— 
. 


Positive cathode bias provided by zener diode. 
2. The intermodulation distortion products are refer- 


Piate  VOlLGQG™ na reais sutra tiuces nou cate eee 3500 Vdc enced against one tone of a two equal-tone signal. 
Grid Voltage: lean 2. on eee -20 Vdc 3. Approximate value. 
Zero-Signal Plate Current ......... 300 mAdc 4. Delivered to the load. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Cathode Driven Amplifier) 
Class B of C 
F fa© Peratl On meee eee 400 MH 
ABSOLUTE MAXIMUM RATINGS: HEIRS Gatos -s saad ie oh cea Hvac}. NWV/ ; 
DG Plates Voltage mmc e eee 3000 V 
DC PEATE VOLTAGE a eee 4000 VOLTS DC Grid Voltage... +++. ++. +++ = ay 
DO PlateCurrent sa. .2.4.00) aera 1.0 A 
DG. PEATE:CURREN Im areeis. eee 1.0 AMPERE De -GridClrrac cee aaa paren 
BEAT EIDISSIBATMO NG meneame nme 1500 WATTS Measured Driving Power......... 83 W 
GRID DISSIPATION We tee: ee Seen: 25 WATTS Useful Output Power aca enre ceiiers\die. Welt oafolMin/e. 8, 1570 W 
Power Gain’. t aaeen soe, ae eee W2ts) Gels! 
APPLICATION 
MECHANICAL TUBE ELEMENT EIMAC PART NO. 
MOUNTING - The 8938 may be mounted in any Reade 135304 
Doe aon. Grid 135305 
Cathode 135306 
SOCKET - The EIMAC SK-2220 socket is de- 
. r Heater 135307 
signed for use with the 8938 tube, making con- uy 135310 
tact to the two heater terminals, the cathode, LSI CSS serat sh 
and the grid terminal. The grid is grounded to 
the frame of the socket. 
Individual contact collets are also available These collets are described by EIMAC 
from EIMAC to fit the 8938 as follows: drawing SK-2221-60. 


COOLING - The maximum temperature limit for 
all external tube surfaces and the anode core is 
950°C. Tube life is prolonged, however, if these 
areas are maintained at a lower temperature. The 
cooling data shown is for the anode cooler only 
and the flow rates indicated will hold tube tem- 
perature below 225°C with 50°C ambient temper- 
ature at sea level at low frequencies. At frequen- 
cies above 30 MHz, or at higher altitudes, the air 
quantity must be increased. A small amount of 
additional cooling air is required around the 
base of the tube to maintain seal and envelope 
temperatures in this area within ratings. 


Anode 
4 aed Air Flow hae hs Air Flow penal 
P CFM ROP CFM ee 
Watts Inches Inches 


SEA LEVEL 10/0008 FEEF 


F703 Cee 


Note: An allowance has been made for 25 watts 
of grid dissipation and 50 watts of heater power. 


ELECTRICAL 


FILAMENT OPERATION - Rated filament vol- 
tage for the 8938 is 5.0 V. For CW operation at 
the higher end of the frequency range of the 
8938, it is advisable to reduce the heater 
voltage by a small percentage. For a CW or 
average power output of 1 kW or more at 400 
MHz, it is recommended that heater voltage be 
reduced to 4.3 V. At frequencies between 400 
and 200 MHz, nominal heater voltage, for the 
power level above, should be obtained from a 
straight line curve defined by 4.3 V at 400 MHz 
and 5.0 V at 200 MHz. 

In equipment intended for a broad range of 
frequencies a fixed compromise heater voltage 
is suggested. This may be the lowest heater 
voltage which provides adequate cathode emis- 
sion current at the lower end of the frequency 
range, and should be between 4.3 and 5.0 volts. 


GRID OR CATHODE BIAS - It is convenient in 
linear amplifier service to use a zener diode or 
series of zener diodes in the cathode circuit if 
bias is required. The power loss is small be- 
cause linear amplifier bias will generally be 
less than 25 volts. Conventional grid bias 
sources may be used for CW or pulse applica- 
tions. 


8938 


UHF OPERATION - The 8938 provides very high 
gain at UHF with simple cavity designs, as a 
result of beam focusing action of a series of 
strip electron guns in the cathode-grid region, 
which produces very high mu with unusually low 
grid interception. 

Use of a high-mu triode in the cathode-driven 
configuration at UHF simplifies circuitry in many 
ways. 


HIGH VOLTAGE - The 8938 operates at volt- 
ages which can be deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed, Equipment must be de- 
signed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and termin- 
als, with interkock swithces to open the primary 
circuits of the power supplies and to discharge 
high-voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The act- 
ual internal interelectrode capacitance of a tube 
is influenced by many variables in most applica- 
tions, such as stray capacitance to the chassis, 
capacitance added by the socket used, stray cap- 
acitance between the tube terminals, and wiring 
effects. To control the actual capacitance values 
within the tube, as the key component involved, 
the industry and Military Services use a standard 
test procedure as described in Electronic Indus- 
tries Association Standard RS-191. This requires 
the use of specially constructed test fixtures 
with effectively shield all external tube termin- 
als or leads from each other and eliminates any 
capacitance reading to ‘“sround’’. The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeabil- 
ity of tubes over a period of time, even when the 
tube may be made by different manufacturers. 
The capacitance values shown in the manu- 
facturer’s technical data, or test specifications, 
normally are taken in accordance with Standard 


RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal applica- 
tion. Measurements should be taken with the 


socket and mounting which represent approximate 
final layout if capacitance values are highly 
Significant in the design. 
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operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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|. REE DIMENSIONS ARE FOR INFO. 
ONLY & ARE_NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2. & CONTACT SURFACE. 

3. DIMENSIONS C,D,E TO BE 
CONCENTRIC WITH F & G 
WITHIN .O15 DIA. 

4. DIMENSIONS A 8& B TO BE 
CONCENTRIC WITH F & G 
WITHIN .O40 DIA. 
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6697A.... 2 eee 
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6694 ty. Se ee 


6021 aac eee 
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7203 see 4CX250B .... 
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D - Diode 

PE - Pentode 

PL - Planar Triode 
PM - Pulse Modulator 


OP - Other Products 
R - Rectifier 
T - Triode 

TET - Tetrode 
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8187 see 4PR65A..... PM 
8188 see 4PR400A.... PM 
8189 see 4PR1000A ... PM 
8238 see 3CX3000A1... 18 
8239 see 3CX3000F1... T 
8240 see 3CW5000A1... 7P 
8241 see 3CW5000A1/F 1 fi 
8242 see 3CW5000A3... T 
8244 see 4CW2000A ... TET 
8245 see 4CX250K .... TET 
8246 see 4CX250K/M... TET 
8247 see 4PR125A.... PM 
8248 see 4PR250C .... PM 
8249 see 4W300B ..... TET 
8251 see 3CX2500F3... au 

D - Diode 

PE - Pentode 


PL - Planar Triode 
PM - Pulse Modulator 
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8322 see 4CX350A/F .. 
8349 see 4CX35,000C .. 
8351 see 4CV100,000C . 
8352 see 4CX1000K.... 
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8561 see 4CX300Y .... 
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8661 see 4CW10,000A .. 
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8907 see 8906 


8909 see 4CX5000J.... 


8910 see 4CX15,000J 
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SK-626 see SK-606 . . 


SK-630i rates choo eine 
SK-630A see SK-630 ... 
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SK- 1310 see SK-1300... 
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4CW800F 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 4CW800B and 4CW800F are ceramic/metal, 
liquid cooled radial-beam tetrodes designed for use in dis- 
tributed amplifiers and VHF/UHF power amplifiers. 

The mechanical and electrical features of these tubes are 
compatible with distributed amplifier circuit requirements, 
i.e., low lead inductance, low input and output capacitance 
and small size. 

Ruggedized construction consisting of a unitized elec- 
trode structure and direct mounting to the chassis, combine 
to make the 4CW800B and 4CW800F suitable for environments 
of severe shock and vibration. 

' The maximum rated plate dissipation is 800 watts for both 


types. 
GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Heater: 4CW800B 


PR MIO oo Loh hoa: sine ay. ve, TMETE LON e eL ete ee te ee Reset Seay del als 6.0 V 

Aa eave eV nue oie gu eran stoner «tne 20 ee RPGs, 2G Shuck ss occas ke a 6. ise 4.4 A 
Heater: 4CW800F 

ONO og Ae er eG be caro ty 2s ERR ne ee et oe ea ne ee 20-5 0V 

ELEM CaN Nien. ces Ss Leena Pe aeN etn ei'g..s Sot Wabtawiacatys Qisesl’acc ade, eso lesa 
Sere ar OUC talice:. (lf, =" OUU ATC) meeerere see tee eres ete ene ee et tae teen ener 40,000 p»mhos 
Input Conductance: (Ip = 600 mAdc) 

Ce OUAN IL 7 NET ere wee Bei eR Corrs na. ei ove 0.1 x 10-3 mhos 

PEL Vt MAXIMUM: atl O Sar Perse eet ee eet sc che cack sdcae.s cecil cl nee aa? 800 MHz 
Direct Interelectrode Capacitance: (Grounded Cathode) 2 

CONT gaat OR aA ea ear Sue Ce aC Beer erh wae Attar at eit coat ry eee ae ee 45 pF 

ITA RS “cS es 2k (eer eect. Pome ee or eee a capa a Nett 2), - ae Sacer pis 

CNT Eos Cary eng date ict HEY Os «ENS ERPS So ta aia AEA a ea UMoepr 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a Special shielded fixture. 


MECHANICAL 
ESRD bee VRUY a  e Re ngs k oy ey GES eA IRI RRA eR SM ahd fl Oe a ren Special 
MSTA T eRS ETO Phe Aion Aly AAA eee meee) er oS, Any 
Maximum Operating Temperatures: 
Peramic=to-Metaltocals aru tages arse yer eect, y Mere: fa. .owahcns dNer ete terera seboay's 250°G 
SEIS) EUs oni ake HOG cere Pps Say Mais tre fn See a 150°C 
CONSE os FA ERS Aire eS ity Bok Sei iol A Ek RCE co ee Liquid 
(Revised 11-1-73) © 1968, 1973 by Varian Printed in U.S.A. 
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Maximum Over-all Dimensions: 
asian SAseodasacc@ecageuauge 


Diametermes ac eeeeee eee Nit eee CL ree EOL eee 
NetaWweiptiteeye si. cct. ts neucuets corer FC RRO Po a 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: 4CW800B - Current at 6.0 volts ... 
4CW800F - Current at 26.5 volts .. 
Cathode Warmup Time - both types ...... 


Interelectrode Capacitances (grounded cathode circuit) ! 


COUt errr tee oc So aon eea ed eck eae eee 


Cope ac crease ees PP PUP Cee ee eS He 


1. Capacitance values are for a cold tube as measured in a special 


dustries Association Standard RS-191. 


shielded fixture 


3.00 
Lads: 
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4.0 
0.85 
180 


42.0 
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In; 76.20 mm 
In; 51.56 mm 
oz; 198 gm 


4.7 A 
1258 
--- sec. 


48.0 pF 
6.3 pF 
0.20 pF 


in accordance with Electronic In- 


BROADBAND RF LINEAR AMPLIFIER 
Class AB, Grid Driven 


ABSOLUTE MAXIMUM RATINGS: 


TYPICAL OPERATION 


PlatesVoltage manana ne 
Screen Voltage. ....... 
GridiVoltage lve anne 


DOIPLATE VOLTAGES ae eee 3000 VOLTS 

DGESCREEN. VOLTAGE =e eee 500 VOLTS Zero Signal Plate Current . 
DG: PEATE. CURREN Tie ee 0.6 AMPERE Plate Currently ae 
PLATE DISSIPATION é 0) er heg® 6 ewer e tei e 800 WATTS Screen Current 2 Ak i Pee ee 
SCREEN DISSIPATION .......... 15 WATTS Ponre Guidi Voltana2 
GHIDIDISSIPATION St eae ee 3 WATTS rete Aen ek Sd Maite 8 Fa 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 


Plate Output Power2 .... 
Plate Dissipation 2. 
rf Load Impedance . 


43 42 v 
590 1000 W 
280 460 W 
225 2325 0 


SS I TE EO DE ST EI TET TE EE OE SEE EIST TE DED SE SI EI ET 


RADIO FREQUENCY POWER AMPLIFIER 
Class B, Grid Driven 


ABSOLUTE MAXIMUM RATINGS: 


DCPLATES OLT AGES... «rs <0: 3000 VOLTS 
DC SCREENSVOLTAGES eae. = 500 VOLTS 
DC PEATE:CURRENT ag-ser us ot 0.6 AMPERE 
PLATE, DISSIPATION. en... « 800 WATTS 
SCREEN DISSIPATION ...... 15 WATTS 
GRID DISSIEAT ION Sir eesti 3 WATTS 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 
3. Delivered to the load. 


TYPICAL OPERATIO 


Plate Voltage ...... 
Screen Voltage...... 
Grid Voltage 1...... 
Zero Signal Plate 
Current#ee.. een ene 
Maximum Signal Plate 
Currentaeaca one 


Useful Power Output 3. 
Bandwith (3dB) of 

AMDpI itl Gfaeews et. ane 
Power Gain2 ....... 


N 140-250 MHz 
Strip-line amp 
1650 1950 2500 
400 300 300 
= 7/5 -60 -60 

15 15 15 
600 530 600 
14 ta 11 
-6 =f +8 
540 555 820 

6 6 4.5 


432 MHz 865 MHz 
Cavity Cavity 


2000 2000 Vdc 


300 300 Vdc 
-54 -60 Vdc 


20 15 mAdc 


600 600 mAdc 


7, 8 mAdc 
+14 O mAdc 
770 550 W 
--- 9 MHz 
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APPLICATION 


MECHANICAL 


MOUNTING - These tubes may be mounted in any 
position. No socket is required. The tube may be 
mounted directly on the SK-680 Screen Bypass 
Capacitor which in turn is mounted to the chassis 
with four 6-32 screws. The chassis thickness 
should be 0.062 inch to insure adequate space 
for connections to the base of the tube and care 
should be exercised to insure a flat mounting sur- 
face to minimize cathode lead inductance. 


COOLING - Sufficient cooling must be provided 
for the anode and ceramic-to-metal seals to main- 
tain operating temperatures below the rated maxi- 
mum values: 

Ceramic-to-metal seals 50,6 

Base and flanges 150°C 
Anode cooling is accomplished by circulating 
liquid through the integral water jacket. 

At ambient temperatures of 25°C or less, no 

base cooling is required. 
At higher temperatures, base cooling may be re- 
quired to maintain base temperatures below 150°C. 
This can be accomplished by mounting the tube to 
a cold plate cooled by the inlet liquid. 


WATER COOLING - The tabulation below lists 
the minimum water flow requirements for 25°C in- 
let water temperature with a temperature rise of 
15°C from inlet to outlet. 


Pressure 
Drop 


(psi) 


Plate 
Dissipation 
(Watts) 


Water pressure should never exceed 200 psi and 
outlet temperature must be limited to 70°C. 


OIL COOLING - The cooling jacket was specifi- 
cally designed for oil coolant such as Coolanol 
35. The minimum flow requirement and pressure 
drop can be derived from the following graph: 


REQUIRED FLOW RATE (GPM) 


PRESSURE DROP (AP) INCHES OF Hg 


INLET TEMP. 
COOLANOL — 35 60°C 
COOLING REQUIREMENTS FOR 4CW800B/F 
OUTLET TEMPERATURE = 70°C 


ibe 


ss 


: 
| 
icone 


x 


ANODE DISSIPATION (WATTS) 


* Sample Calculation: For an inlet temperature of 60°C at 500 watts 
anode dissipation, the required flow rate is .45 GPM. The pressure 
drop will be .25 inches of Hg. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be 
borne in mind that operating temperature is the 
sole criterion of cooling effectiveness. 


ELECTRICAL 


HEATER - The rated heater voltage is 6.0 volts 
for the 4CW800B and 26.5 volts for the 4CW800F. 
The voltage, as measured at the socket, should 
be maintained at this value to minimize variations 
in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 
5% above or below the rated value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than three minutes 
before current is drawn from the cathode. Tube 
operation will stabilize after a period of approxi- 
mately five minutes from a cold start. 


CONTROL-GRID OPERATION - The control-grid 
has a maximum dissipation of 3.0 watts and pre- 
cautions should be observed to avoid exceeding 
this rating. Derating of the control grid dissipation 
will be necessary if the base flange temperature 
exceeds 150°C. 

There are four threaded grid pins on the base 
of the tube. These pins can be used separately or 
in parallel to control the amount of grid lead in- 
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ductance to suit the requirements of the circuit. 
The grid lead inductance for one pin is 2.4 nano- 
henries. 


SCREEN GRID OPERATION - The maximum 
rated screen dissipation for the 4CW800B or 
4CW800F is 15 watts. 

Under certain operating conditions the screen 
current of a tetrode may reverse as indicated on 
the screen current meter. This condition is the re- 
sult of secondary emission from the screen and 
is normal for a power tetrode. If the impedance of 
the screen power supply is high, negative screen 
current will cause the screen voltage to approach 
the anode voltage, and the results will be a run- 
away condition which could lead to a catastrophic 
failure. This condition can be avoided if sufficient 
bleeder current is drawn from the screen supply by 
an appropriate bleeder or regulator tube. The 
recommended bleeder current for these tubes is 
20 mA for each tube connected to a common screen 
power supply. 

A low inductance screen bypass capacitor, 
EIMAC SK-680, is available for either tube. This 
capacitor is easily installed with six 0-80 screws. 
With the SK-680 capacitor installed, the screen 
self-resonant frequency of either tube is in excess 
of 900 MHz. 


PLATE OPERATION - The maximum rated plate 
dissipation power for either tube is 800 watts. 
Except for brief periods during circuit adjustments, 
this maximum value should not be exceeded. Con- 
nection to the anode is accomplished by a clamp 
around the anode. 


DISTRIBUTED AMPLIFIER SERVICE - The me- 
chanical and electrical features of the 4CW800B 
and 4CW800F are compatible with distributed 
amplifier circuit requirements, combining the 
qualities of low lead inductance, low input and 
output capacitances, high transconductance, and 
small size. Connection is made to the control grid 
by means of four threaded studs. By using the cor- 
rect number of connections, the designer has 
available a choice of several values of grid lead 
inductance. This feature is quite useful in design 
of VHF/UHF distributed amplifiers. In addition, 
rugged internal tube construction, consisting of a 
unitized electrode structure and a solid direct- 
chassis flange mount, are features which make 
these tubes suitable for environments exhibiting 
severe shock and vibration, such as encountered 
in mobile or airborne service. 


A distributed amplifier is a wideband, cascade 
device, employing vacuum tubes placed along an 
artificial transmission line, the tube capacitances 
appearing as the shunt elements of the line. In a 
properly designed distributed amplifier, the driving 
impedance is virtually independent of the number 
of tubes. The amplifier may make use of the char- 
acteristics of the low pass, the band pass, or the 
high pass filter configuration. 

The 4CW800B and 4CW800F are ideal tubes for 
distributed amplifier service, as anode heat may 
be readily disposed of by a compact, external 
cooling system. An amplifier using one of these 
types is an advantage in instantaneous bandwidth 
rf systems as it eliminates the need of complex 
and slow tuning and tracking equipment necessary 
for a tuned amplifier. 


EIMAC APPLICATION BULLETIN NUMBER 
FOURTEEN - This 23-page booklet is available 
from EIMAC and contains additional information 
on the use of these tubes (or similar types of the 
same tube family), including some constructional 
details, in strip-line amplifier circuitry in the 
140-250 MHz range, distributed amplifier service, 
and cavity amplifier operation at 432 MHz and 
865 MHz. 


HIGH VOLTAGE - The 4CW800B and 4CW800F 
operate at voltages which can be deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open the pri- 
mary Circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, stray capacitance between tube terminals, 
and wiring effects. To control the actual capaci- 
tance values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other fac- 
tors being equal, controlling internal tube capaci- 
tance in this way normally assures good inter- 
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changeability of tubes over a period of time, 
manufacturer’s technical data, or test specifica- 
tions, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with mounting 
which represent approximate final layout if capaci- 
tance values are highly significant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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EATER(SEE NOTE 4) 
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8281 
4CX15,000A 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8281/4CX15,000A is a ceramic/metal power tetrode inten- 
ded for use in audio or radio frequency applications. It features a new 
type of internal mechanical structure which results in higher rf operating 
efficiency. Low rf losses in this mechanical structure permit operation of 
the 8281/4CX15,000A at full ratings up to 110 MHz, and at reduced 
ratings, to 225 MHz. 

The 8281/4CX15,000A is also recommended for radio-frequency linear 
power amplifier service, and for VHF television linear amplifier service. 


GENERAL CHARACTERISTICS | 


ELECTRICAL 
Filament: Thoriated Tungsten 
RI Te), Wao «oo v5 iovheorad ohengn deste Cais ee fe ool nes Ss Deo.eO Gv 
etme t tal) )5, VOLtS°2. 7550-2 eae ee a oe cote 160 A 
Amplification Factor, average 
BM SET COT) Mt, LG Fallen oe 1 oa! Soh oo He aie oe ENN ae Pe te 4.5 
Direct Interelectrode Capacitances (cathode grounded): 2 
ee Wye te, es OR, Serre G Seeger ESR ON Or ee ee Wie lee Sens 8 se 160.0 pF 
ee eee ae ee ere Meg car eee ee ie es 5 He es ee eP 24.5 pF 
STE se ass Sie ae oe ee te A eR Oo i oo a a iS pe 
Direct Interelectrode Capacitances (grid and screen grounded): 
CGR Oy Re eee Ie coer CEES TE) sie ee ee 67.0 pF 
OE ce Sep Js ich lea ih Ce iS nny ene 2020 pr 
CN PS Ae EAP BG teas Oe RHO 8 Shed oe Et ee 0.2 pF 
Maximum Frequency Ratings 
LEU SE fore Saati Ae nace Ieee eran i iy Wh Stee AR AD. a 110 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
LIS an Ey Arcee oes Sena Sis Gt OO” 5 acetates kA ad Aare 9.375 in; 238.13 mm 
ORE CLC ae eck ers Ce OR ETEY OR TNE ne sce ae reels wetarere 7.580 in; 192.53 mm 
Fo OES 8S BS ils Sato ont rotate Backs Sian) Ee ee ee IWicapy hija awed lye 
BDetALIO PEE OSITION Wan onda. er emda R ee end Esmee hs ere atele ce (akc te « Axis vertical, base up or down 
CITA & Gop eo ak ae tert 6 Sheer oe ne eee ee eee as Forced air 
Operating Temperature, maximum 
Ceramigametal seals andeAnOdest Olemamitiic iy: clalarels vvahe sax oi e-led mile 9 | ayes) wlnteti ede ans 250°C 
EAM eB Oca he eh shor ca) se unaes cas UE hy ee aes Latiels 1d cigs Alstue ds tebe: sus, bende OPE Cial,.concentiie 
) Beeman edoedsA lr SLEM cHOCK Glin we Mima mer ates retells .ctiBelel ek a. hoes) petals MeOdT woe al oheula SK-300A 
PecoMMmenOcisArh Culunievercann Mreresemee rel, so; ot irere eet ene te eee settee wl bee avers ts SK-316 
(Revised 12-15-73) © 1971 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB 


ABSOLUTE MAXIMUM RATINGS 


DErPUATE: VOLTAGE= veer anvegce ts nec 10,000 
DCeSCREEN ‘VOLTAGE =ag.- 0 ae 2000 
DGtPLATE CURRENT eececct erence. ee 6.0 
PLATE DISSIPATION: .20c speease ute 15,000 
SCHEEN:DISolPATION 2. ot. eta 450 
GRID DESSIPATION: ciate < ghee ss. 3 2 200 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


1. Adjust for specified zero-signal plate current. 


2. Approximate value. 


TYPICAL OPERATION 
Peak Envelope or Modulation Crest Conditions 


Plate: Voltage res: ee ee tee eee 7,500 10,000 Vdc 
screen: Voltage sa saeict. ci et 1,500 1,500 Vdc 
Grid Voltage :\7,c.n aan ee -350 -370 Vdc 
Zero-Signal Plate Current ..... 1.40) 1.0 Adc 
Single-Tone Plate Current..... 4.0 4.25 Adc 
Single-Tone Screen Current2 .. . 170 150 mAdc 
Peak rf Grid Voltage2....... 330 340 v - 
Plate Dissipation 1.9 ae een eee 222 14.0 kW 
Single-Tone Plate Output Power . 20.8 28.5 kW 


Resonant Load Impedance ..... 


865 1,260 Q 


SES SSR SETTER Si SIE TRS ES EE SS SS SEE SITET NE EE SE TS oO TS EL EEE EE SI FD DI LS DE I I TR I 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DGIEEATEAVOLTAGE? ..gsie cement ee cee 10,000 
DC- SCREEN VOLTAGE 3e ees 2000 
DG.PEATE CURRENT ins) seamen ee 5.0 
PLATE DISSIPATION. aes comers 15,000 
SCREEN DISSIPATION Seem a3. 7aceee 450 
GRID DISSIRATION I. @. stpenat eae 200 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION 


Plate.Voltage 2 ee eee 7,500 
Screen Voltage. ae) ae ee 750 
GridwVoltage faci, nests eee ers -510 
Plate: Cutrents sce cee er 4.65 
screen Current Urea eee 0.59 
Grid Current’) 7 aan 0.30 
Peak rf Grid Voltagel........ 730 
Calculated Driving Power..... 220 
Plate Dissipation... c eee 8.1 
Plate Output Power ......... 26.7 


1. Approximate value. 


10,000 
750 
-550 
4.55 
0.54 Adc 
0.27 Adc 
790 v 
220 W 
9.0 kW 
36.5 kW 


Vde 
Vdc 
Vdc 
Adc 


eee enre renee nnrnerenrereeeeeeeeee SSS SSS 
PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER 
GRID DRIVEN Class C Telephony 


(Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DG-CCATEINVOLTAGE aie a ene 8000 
DGSSCREEN VOLTAGER as. cae eee 1500 
DOG PLATE-CURREN Tipe acest aee eee 4.0 
BEATE "DISSIPATION @27- na a aioe 10,000 
SCREEN DISSIPATION 22, seen ee 450 
GRIDJDISSIPATLON sinus ces ueuneme ay 200 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION 


Plate Voltage i wie ee 6,000 
Screen. Voltage ss. '.0n <-5 eee 750 
Gridg Voltage kas euncore ioe coe -600 
Plate Current ae 3 nn rene 320 
Screen Current.) an ees ee 0.45 
Grid Current) aoe eee ee: 0.18 
Peak af Screen Voltage 1 

VOOSG modtlatlOnensweie mene 740 
Peak rf Grid Voltagel,....... 800 
Calculated Driving Power..... 150 
Plate Dissipation .......... 5a 
Plate Output Power ......... 17.4 


1. Approximate value. 


SS ES SS RE ERE ST SEP ES EP ST SI a I I 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
GRID DRIVEN, Class ABq (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


DC; PLATEVOLTAG Ewin netics. eens 10,000 
DC SCREEN. VOLTAGES: a aeaee ee 2000 
DOC PLATE CURRENT, tice. sea anee 6.0 
PEATE: DISSIPATION fi ccurmsma teat cle: 15,000 
SCREEN*DISSIPATION @ereeee er eta 450 
GRID DISSIPATION sta eae ee 200 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Two tubes) 


Plates VOltage says eemtere eae 7,500 
screen, Voltages ...,) cers ae ees 1,500 
Grid Voltage l7ene-cee ena -350 
Zero-Signal Plate Current3. ... . 1.00 
Maximum Signal Plate Current . . 8.80 
Maximum Signal Screen Current2. 0.34 
Peak af Grid Voltage2....... 330 
Maximum Signal Plate Dissipation3 12.2 
Plate Output Power ......... 41.6 
Load Resistance 

(plate.to plate}mere, «ase US 


10,000 
1,500 
-370 


Vdc 
Vdc 
Vdc 
Adc 
Adc 
Adc 
340 v 
kW 
kW 


2,520 Q) 


1. Adjust for specified zero-signal plate current. 


2. Approximate value. 
3. Per Tube. 


TELEVISION LINEAR AMPLIFIER 
Cathode Driven 


ABSOLUTE MAXIMUM RATINGS 


110 MHz to 225 MHz 


eee NeVOLTAGE ches 6.05. owls es 6500 VOLTS 
BemoreREENS VOLTAGE oie) sca 4. sees ie iw sant 1500 VOLTS 
Pe LEGURREN Te. isc wien edie, sii ver ore 5.0 AMPERES 
BIBEEISOIEATION oo. cin se sce ane a 15,000 WATTS 
BeHeENPOISSIPATION «5. cs ws ce se te ee 450 WATTS 
mS TION@ Poe ee. eee ak 200 WATTS 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified 
plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this 
procedure is followed, there will be little variation in output power when the tube is replaced, even though there may 
be some variation in grid and screen currents. The grid and screen currents which occur when the desired plate cur- 
rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the 
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TYPICAL OPERATION, Composite Signal Black Level 
Unless Otherwise Stated 
Plate Voltage 
Screen Voltage 
Grid) Voltage’)! tava oe peu eee ae -160 -180 Vdc 
Plate Current (zero sig.) 
Plate Current 
Grid Current 
Screen Current 


Peak Cath. Volt. (pk synch.) ..... 310 345 v 
Cath. Driving Power (pk. synch.) . . 975 1350 w 
Plate Output Power (pk. synch.) ... 11.0 16.5 kw 
Plate Load Resistance ......... 600 600 Q 


1. Approximate value. 


Min. Max. 


MN EE SI SOS S5VOl{S & oreyre uou.0p Ceo Sekar sores ice sins de caives Fics ae “Gh sice aad 152 168 A 


Interelectrode Capacitances, cathode grounded 1 


ee EMR ees rare ass SW nsly WIM ea eee a 2 MR OR ae sree 154.0 167.0 pF 
se ocr nee ee en ne ee ee, oe, ot 220° 27:0 DE 
DMERMC RD errs eet see rere gee se vecisitele se eR Oe fas sec mee 2.0 pF 
Interelectrode Capacitances, grid and screen grounded 1 

Rees ie eek hops aedel\eke eke Beers a. sree oe ns ores» » 02.0) 4 -72.0).pB 
OEM Reet Get- on (re) obecr lake! shainhm pieMph 2) << Gis sledge Gum ofapeye sate) e.s.07s6 623.0 »-28.0..pR 
ee ee OT eto Be he Coat. Me WON EET AN Se neta tes iil ss Gob ese se wlblelyce wee 0.3 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


MECHANICAL 


MOUNTING - The 4CX15,000A must be opera- 
ted with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 


SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concen- 
tric base terminals of the 4CX15,000A. The use 
of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through the SK-316 
Air Chimney, into the anode cooling fins. 


COOLING - The maximum temperature rating 
for the extemal surfaces of the 4CX15,000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera- 
ture of the ceramic/metal seals below 250°C. 
Air-flow requirements to maintain seal tempera- 
tures at 225°C in 50°C ambient air are tabulat- 
ted below (for operation below 30 megahertz). 
This data is for the tube mounted in an SK-300A 
socket with an SK-316 chimney. 


APPLICATION 


SEA LEVEL 10,000 FEET 


Plate Air Flow Pressure Air Flow Pressure 
Dissipation (CFM) Drop(Inches (CFM) Drop(Inches 
* (Watts) of Water) of Water) 
230 aif 
490 Pat 
645 4.6 


*Since the power dissipated by the filament represents 
about 1000 watts and since grid-plus-screen dissi- 
pation can, under some conditions, represent another 
600 watts, allowance has been made in preparing 
this tabulation for an additional 1600 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indivi- 
dually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 
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ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 4CX15,000A is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi- 
ate by more than plus or minus five percent 
from the rated value. 


ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CX15,000A 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


GRID OPERATION - The 4CX15,000A control 
grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the ‘*Typical Operation’’ sections of the data 
sheet whenever possible. The maximum grid 
circuit resistance should not exceed 100,000 
ohms per tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX15,000A must not ex- 
ceed 450 watts. 

Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 450 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The _ plate-dissipation 
rating for the 4CX15,000A is 15,000 watts. 

When the 4CX15,000A is operated as a plate- 
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 10,000 watt maximum plate dissipation 
rating will be exceeded. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX15,000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX15,000A, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 


Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


Many EIMAC power tubes, such as the 4CX 
15,000A, are specifically designed to generate or 


amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
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The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to the Ap- 
plication Engineering Dept., Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus- 
trial Way, San Carlos, Califomia, 94070 for in- 
formation and recommendations. 
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DIM ONAL DATA 
[ae MILLIMETERS 
mateo 
6 |'0855"| 0895 | == =a 5) Pere 
| ¢ | o720 | o7v60 | -- |[ 1829 [4930 (a 
Gan ee Ee | 46.63 | 49.17 [ee 
| E_| 3.133 [3.173 [| -- || 7958 | 80591) same 
| F | 3792 [3832 | -- |[ 9632 [97337 
| G | 3980 [4020 | -- | ss (0211) 
(cr O68 | ees ae ea | 4.78 | -- | a 
| J | ows | -- | -=—-|| 470 | 22 
re | 4.76 |. = ee 
| u_| 1.764 [ 1e26 | -- |[ 44.81 | s6380/eee 
[mM | 4659 [4.783 | -- | 21.49") ee 
Tn | 242 [278 | --.|[,626 | 7082 (eee 
re | 9000 [9375 | --_| [228.60 [238.13 | - - | 
| R | ogee [1.050 | -- |[ 25.04] 2667 | -= | 
3.684 | -= |[ 90.42) | 9357 [uae 
0375 ae 3s) 
4.468 | -- | frist [rises [= 
[3.781 | -- || 9444] 9604 [| - - |] 
peers <a 
ia | | ea 
ea Er Saat 
oa jw ~l ey |e le 


NOTES. 


i__REF DIMENSIONS ARE FOR INFO.) 
ONLY & ARE NOT REQUIRED FOR) 


Claw, INSPECTION PURPOSES. 


_ANODE_ 


Pb THE T.l.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
_SURFACES SHALL NOT 
EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
ween THE LATTER SUR- 


P) a Sa 


Ty PEOGRGT A 


\ 


FILAMENT 


~DO NOT CONTACT 


*%_ CONTACT SURFACE 
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8249 
4W300B 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8249/4W300B is a ceramic/metal, water cooled, external- 
anode radial-beam tetrode with a maximum plate dissipation rating of 300 
watts and a maximum power input rating of 500 watts. The 8249/4W300B is 
designed to operate with a heater voltage of 6.0 volts. Electrically identi- 
cal to the 4CX250B, it is intended for use where water cooling is preferred 
or where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
eee OIA CCAM. cee ees tees te enon Gee eee eee a ee 6.080 Sav 
tenrren teat:0:0:v0 lise erin ates 2.6 A 
Cathode - Heater Potential ............ +150 V 
Transconductance (Average): 
a NDING ES ey pe oe ter a ea eo ces aaa 12,000 pumhos 
Amplification Factor (Average): 
ST UIBLORSCICCUMMM RY Geshe 6. 2B nck oe” si vas: Gist 4-4 5.0 
Direct Interelectrode Capacitance (grounded cathode)2 
EM Maat Aep Sage tee Reneo) Gotae Sere iat Shoe hae ne ea RTS 
TENET a9 A Bet 6 Bcf ott BAS ie Gen eS ers ne ee i ae 4.5 pF 
Rote LISA eee We EE CM Pee Ee Eels 6 ae) ss es SaeESAs ysis sae keke 6 3.9 lees 0.04 pF 
Direct Interelectrode Capacitance (grounded grid)2 
WOW Lg Do eas 6 Rb Ws 6 Sod ot oo SS eee Cae On Oee ne eet acer amr arta 13.0 pF 
Qa to sel as Ben ohn oe a6 oe eo Oe iD Or eT oe carne 4.5 pF 
here ETE es Ae aR nea Ja oot chet ORR ce aoe cece ae rr 0.01 pF 
Frequency of Maximum Rating: 
Oy cco oy Gta ton ids Patan ede 0 of) Geen cee er ears 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
NTRS CT tie, Arius sm isemnene eee 6 is Ou cS etre ene 3.407 in; 86.54 mm 
TET GIIGE Sp ORM tree chck f Sboy 9 Ame agar a arn 1.562 in; 39.67 mm 
PU REEMNY i OU) TM teens ots a co oe ee cg meMty chi cne the ce te cena eos. whe << Te ec 8 ss eo es soe Je/ 2 07; 105.000 
ihren yaad RTS ET Us etre ners 2 +, 5 a Cae Oe nO Ree ey ote eerne Vertical, base up or down 
(Revised 11-1-73)© 1970, 1973 by Varian Printed in U.S.A. 


een rr ST TEE, Cee a a ST MEE Ee ee 
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Maximum Operating Temperature: 

Ceramic/Metal Seals Re en Naa deg) Oe Ei RO aM tii 2 
Chote pk SUR ae a ene ae Pos ee rare orc LELSECUUL Hen” 
Bae er ren et Fo Pe, tere teehee eee et SPECIAL. DIig] EL) Ee sto 
Recommended Air System Socket... 2. eee ee eee eee eee ee eee eee eee SK-600 series 


MAXIMUM RATINGS: ae HES ee 
Plate CW or Audio TYPICAL OPERATION: DC Plate Power Driving Power 
Mod FM orSSB Voltage Input Power Output 
—- CC (Volts) (Watts) (Watts) (Watts) 
DC PLATE VOLTAGE... 1500 2000 2000 VOLTS a 
DC SCREEN VOLTAGE.. 300 300 400 VOLTS CLASS C AMPLIFIER 
DC GRID VOLTAGE ... -250 -250 -250 VOLTS CW lon EMioe ee eee 2000 500 3 390 
DC PLATE CURRENT... 0.20 0.25 0.25 AMPERE Plate Modulated....... 1500 300 D 235 
PLATE DISSIPATION... 200 300 300 WATTS CLASS AB1 AMPLIFIER 
SCREEN DISSIPATION . . 12 T2 12 WATTS Audio (Two tubes) ..... 2000 1000 0 600 
GRID DISSIPATION... 2 2 2 WATTS SSB (One tube )wrta . store 2000 500 0 300 


For full listing of ratings, constant current Curves and typical operating conditions, see EIMAC data 


sheet for 7203/4CX250B. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater:-Current:atO:0vOliSmeweesssrartnsts eo teieas © oc tasire err n= ister ictee: 2.3 BEE i; 
Cathode: Warmup Lime 0.csy-tetecees eset 3 + Beteetonenet tasted enone 30 -- sec. 
Interelectr ode Capacitances! (grounded cathode connection) 
Inputieesmeteehee yee a eens RE reine Merny ie tear Ni, iF 
Outputeree ane en ME rts hier, 4 ht ta Me, Os Wee hs 4.0 5.0 pF 
ced back: Spe eee a re ern ee te eee ee 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


COOLING - The water-cooled anode requires a The ceramic/metal seals must be cooled by 
minimum of 1/16 gallon of cooling water per forced air. At frequencies below 30 MHz and when 
minute for the rated plate dissipation of 300 one of the recommended sockets is used, a flow 
watts. The outlet-water temperature should not rate of 1.0 CFM is sufficient. As the operating 
exceed 70°C and the system pressure should not frequency is increased, the air-flow rate must be 
exceed 50 pounds per square inch. increased. At 500 MHz a minimum of 3.8 CFM is 


required. In all cases, seal temperatures are the 
criteria which determine cooling effectiveness. 
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NUT-NYLON SWAGELOK 402-1 
FOR 1/4"0.0. TUBING 


SEE NOTE 3) 
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1. SCREEN GRIO 


PIN NO. 5 LC-DO NOT USE FOR EXTERNAL CONNECTION 


PIN NO. 2. CATHODE 
PIN NO. 3.HEATER 
PIN NO. 4. CATHODE 


SURFACE ONLY) 


SEE NOTE 3 


8172 
AX1906 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8172/4X150G is an extremely compact external-anode 
tetrode intended for use as a radio-frequency amplifier, frequency multiplier, 
or oscillator at frequencies well into the UHF region or as an amplifier in 
any service requiring a high-gain tube capable of delivering high power- 
output at low plate-voltage. The combination of a high ratio of transcon- 
ductance to capacitance and a plate dissipation capability of 250 watts 
makes the tube an excellent wide-band amplifier for video applications. 

The cathode, grid and screen electrodes are mounted on conical and 
cylindrical supports giving a minimum of circuit discontinuities and lead 8172 
inductance. The rugged cylindrical terminals, progressively larger in size, > AX1506. 
allow the tube to be inserted in coaxial line cavities. The screen support me 
and terminal provide maximum isolation between the grid-cathode termi- 
nals and the plate circuit. 

In amplifier service at 500 megahertz, output power of 140 watts per 
tube, with a stage power-gain of 14, can be obtained. At 1000 megahertz 
an output power of 50 watts per tube is obtained with a power-gain of five. 


FIEGTRICAL GENERAL CHARACTERISTICS 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time Se ae ee ee lt 60 seconds 
Cathode-to-heater Potential -. - 150 volts 
Heater: Voltage - - - - - - 2.5 volts 
@urrent. - = = = =" = =" 62 Toe adperes 
Amplification Factor (Grid-to-Screen)  - 5 
Direct Interelectrode Capacitances, Grounded Cathode: Min. Max. 
Input SV ERG Deh ald Cr eg ee gt rity "ae | a ad i a 2D,0see 20 .OLMepE 
ac Dee eee ee Ms Se a = ke ae ts 4.0 A OME ae 
Feedback Yo SS ee a eee ee 0.05 pf 
Direct Interelectrode Capacitances, Grounded Grid and Screen Min. Max. 
Input A ee en ee rit 14.5 UG peg aS 
Othe Se 2 RT RS 4.0 49 of 
Feedback eR ce We OS ee ee eo ORONE yess 
Frequency for Maximum Ratings (CW) - - - e e s = = : zs 500 MHz 
DUIS james GEoe es) 0H = | eR eka an 1500 MHz 
MECHANICAL 
Base Se aie ee ee ee ee nn =e nee | ee Coaxial 
Maximum Operating Temperatures: 
Glass-to-Metal Seals=@-"," =" 9 *-- = = = ee 17o2G 
Ceramic-to-Metal Seals - - - - - - - - = = 2 25 + = 250°C 
LAER Glaiep aia ene Pee fe ee ee, 8) Se eee eee ee 950°C 
Operating Position.-= = 9, (+ wea OR wig ree RN ee ee ne a ANY 
Maximum Dimensions: 
Heights mewn-o)- fy Tee oa ee ee 2,7 inches 
Diameter ete ee Ee ati ike, Be an mm 1 OS5.Inches 
DOOD Mins Wer hn, Bn Hee ty nm eh a ees Forced Air 
INetaWeisht S-— 9-5 =~ wen WS en eR wm BOUNCES 
Shipping Weight (Approximate) - - - - - - - - = - = = 1.6 pounds 
(Revised 10-15-73)© 1959, 1966, 1973 Varian Printed in U.S.A. 


Sa en I, PE EEE SIT SP EE eh Be 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 


— Seth 4X150G 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down Conditions) 


MAXIMUM_RATINGS 


DC PLATE VOLTAGE - - eee L2OORVOLTS 
DC SCREEN VOLTAGE - - - 300 VOLTS 
DC GRID VOLTAGE - - - - —250 VOLTS 
DC PLATE CURRENT - - - - 250 MA 

PLATE DISSIPATION - - - - 250 WATTS 
SCREEN DISSIPATION - - -— - 12 WATTS 
GRID DISSIPATION - - -— - 2 WATTS 


DC Plate Voltage - 600 
DC Screen Voltage - 250 
DC Grid Voltage - —75 
DC Plate Current - 200 


DC Screen Current* - ey7/ 


DC Grid Current* - 10 
Peak RF Grid Voltage* 90 
Driving Power* - 0.7 
Plate Input Power - 120 
Plate Output Power 85 


*Approximate values. ‘ : 
tMeasured values for a typical cavity amplifier circuit. 


TYPICAL OPERATION (Frequencies up to 165 MHz) 


750 
250 


1250 
250 
—80 
200 
7 

10 


10 
250 
140 


Volts 
volts 
volts 
mA 
mAt 
mAt 
volts 
wattst 
watts 
wattst 


PLATE-MODULATED RADIO-FREQUENCY 


TYPICAL OPERATION (Frequencies up to 165 MHz) 


DC Plate Voltage - -  - 600 800 1000 volts 
ate, (Carri ditions) DC Screen Voltage - - - 250 250 250 volts 
Pe emmetaemmes ot ote CONGIIONS DC Grid Voltage - - - —95 —]00 7= 10s 
MAXIMUM_RATINGS DC Plate Current - - - 200 200 200 mA 
DC PLATE VOLTAGE- - - -  - 1000 VOLTS DC Screen Current* - -~ - 35 ie, 20 mA 
DC SCREEN TVOLIAGE =.= x |=. .300.VOLIS DC Grid Current* So oe 8 10 15 mA 
DC GRID VOLTAGE - - - -  --—250 VOLTS Peak RF Grid Input Voltage* - 120 120 125 volts 
DC PLATE CURRENT - - - - 200 MA Driving Power* - =) 19h 1 eS 2 watts 
PLATE DISSIPATION - - - - - 165 WATTS Plate Input Power - - - 40 60 60 watts 
SCREEN DISSIPATION - = = = 12 WATTS Plate Output Power -  -~ - 120 160 200 watts 
GRID DISSIPATION” - - - - - 2 WATTS *Approximate values. 
TYPICAL OPERATION 
(Frequencies up to 216 MHz, 5-MHz bandwidth) 
DC Plate Voltage A Be 750 1000 1250 volts 
DC Screen Voltage - - - 300 300 300 volts 
DC Grid Voltage - - - +-60 -—65 -—~70 volts 
During Sync-Pulse Peak: 
RADIO-FREQUENCY POWER AMPLIFIER DC Plate Current - - -- 335 330 305 mA 
fal B Li Talevisionivisual service (permtbe) DC Screen Current - - - 50 45 45 mA 
ass-B Linear, Television Visual Service (per tu DC Grd Cuncnt ae ee 15 20 25 mA 
Peak RF Grid Voltage - = 85 95 100 volts 
MAXIMUM_RATINGS RF Driving Power (approx.) - Ti 8 ; % watts 
Useful Power Output - = WOE 200 50 watts 
DC PLATE VOLTAGE- - - - - 1250 VOLTS pisces revels 
DC SCREEN VOLTAGE - - - - 400 VOLTS DC Plate Current - - - 245 240 92300mA 
DC GRID VOLTAGE - - - - - 250 VOLTS DG ei sey Current - - - 20 i ig Le 
DC PLATE CURRENT (A eee SUE DC Grid Current- -  - = a: m 
PLATE DISSIPATION Vavelaue) 250 WATTS Peak RF Grid Voltage (approx.) 65 70 75 volts 
a ee a RF Driver Power (approx.) - 4.25 4.7 5.5 watts 
SCREEN DISSIPATION 5 S 3 - 12 WATTS Plate Power Input - - - 185 240 290 watts 
GRID DISSIPATION - -  - -  - 2 WATTS Useful Power Output a WS 110 140 watts 
PLATE PULSED RADIO FREQUENCY TYPICAL PULSE OPERATION 
Single tube oscillator, 1200-MHz 
AMPLIFIER OR OSCILLATOR 
- Pulsed Plate Voltage - - - - - 5 7 KV 
MAXIMUM_RATINGS | Pos ae : 6.0 s 
PULSED PLATE VOLTAGE- - - - 7000 VOLTS Bee en hiss aig tu ae el 
PULSED SCREEN VOLTAGE _ - ~~. 1500 VOLTS Pulsed Screen Voltage -~ - - = (800° °1200%volts 
DCIGRID VOLTAGE = : e : = 500 VOLTS Pulsed Screen Current - - - - 0.3 0.4 amps 
PULSE DURATION - - - - - SRUSEG DC Grid Voltage - - - - - —200 —2500vans 
PULSED CATHODE CURRENT - =~ - 7 AMPS Pulsed Grid Current - - - -— = 0.5 0.6 amps 
AVERAGE POWER INPUT- - - - 250 WATTS aieeeneceien ; ie y sues 
PLATE: DISSIPATION =) - 5 nn EO SOBWATIS . oe aoe : 
SCREEN DISSIPATION 3 f E $ 12 WATTS Pulse Repetition Rate - - - - 2500 1000 pps 
GRID DISSIPATION - - - - - 2 WATTS Peak Power Output- - - - - 7 17 kW 
TYPICAL OPERATION (Frequencies up to 165 MHz 
peak-envelope conditions except where noted) 
DC Plate Voltage SA oe =) = 210001 1 250 mmeure 
DC:Screen Voltage -  -  - = "E3350 a500uaue 
RADIO-FREQUENCY LINEAR AMPLIFIER eS cus weneges aS a 8 ree soG 
. . . A = - e - m 
Class-AB; (Single-Sideband Suppressed-Carrier Operation) aa RE Grid Ae : soph 50 320 volts 
DC Plate Current - - - ~ i 250 50 m 
MAXIMUM _ RATINGS ne Screen Current** - -~— - =A 10 a ms 
DC PLATE VOLTAGE=5-) =.) =) =) 2000. VOLTS Plate Input Power - - - - - 250 waite 
Plate Output Power -_~ - - - = 120 170 watts 
DC SCREEN VOLTAGE - - - - 400 VOLTS Two-Tone Average 
DC PLATE CURRENT- - - we 250 MA DC Plate Current - -~ - =") Re 190 190 mA 
PLATE DISSIPATION - - - - - 250 WATTS Two-Tone Average 
SCREEN DISSIPATION - - - - 12 WATTS f DGeciecn Cutten! ae 2  —I mA 
GRID DISSIPATION. - - - - - 2 WATTS **Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: ‘‘TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by direct tests. Adjustment of the rf grid 
drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will 
be little variation in output power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 


currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so 
long as the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage is applied. 


APPLICATION 


4X150G hath — 


MECHANICAL 


Mounting—The 4X150G may be mounted in 
any position. The concentric arrangements of 
the electrode terminals permits the use of the 
tube in coaxial line or cavity type circuits to 
advantage. 

Connections to the contact surfaces should 
be made by means of spring-finger collets 
which have sufficient pressure to maintain a 
good electrical contact at all fingers. Points of 
electrical contact should be kept clean and free 
of oxidation to minimize rf losses. 


Cooling — The 4X150G requires sufficient 
forced air to keep the glass-to-metal seals below 
175°C and the ceramic-metal seals and anode 
core below 250°C. The air flow must be started 
when power is applied to the heater and must 
continue without interruption until all electrode 
voltages have been removed from the tube. 


Effective cooling of the anode is accomplished 
by directing six cubic feet per minute of air 


through the anode cooler. This flow is obtained 
at a pressure drop across the cooler of approxi- 
mately 0.25 inch of water column. The grid, 
cathode and heater terminals are cooled by high 
velocity air directed at the terminals and the con- 
necting collets which aid in the removal of heat 
from the terminals by conduction. The volume 
required will depend upon the socket arrange- 
ment and should be adequate to keep the metal- 
to-glass seals below 175°C and the center heat- 
er terminal below 250°C. 

The air requirements stated above are based 
on operation at sea level an ambient temperature 
of 20°C. Operation at high altitudes or at high 
ambient temperatures requires a greater volume 
of air flow. 

Temperature of the external parts of a tube 
may be measured with the aid of a temperature- 
sensitive lacquer. 


ELECTRICAL 


Heater — The rated heater voltage for the 
4X150G is 2.5 volts, and should be maintained 
at this value plus or minus five percent. At fre- 
quencies above 300 megahertz, transit time ef- 
fects begin to influence the cathode tempera- 
ture. The amount of driving power diverted to 
cathode heating will depend on frequency, plate 
current and driving power. When the tube is 
driven to maximum input as a class-C CW ampli- 
fier, the heater voltage should be reduced ac- 
cording to the following table. 


Frequency Heater Voltage 


301 to 400 MHz 2.4 volts 

401 to 500 MHz 2.3 volts 
At low duty, in pulse service, no reduction in 
heater voltage is normally required up to 1500 


MHz. 
Cathode — The oxide-coated unipotential 


cathode must be protected against excessively 
high emission currents. The maximum dc plate 
current must be limited to 250 mA under CW 
conditions. Pulse current must never exceed 
6.0 amperes. 

Where it is necessary to operate with some 
heater-to-cathode potential, the maximum heat- 
er-to-cathode voltage is 150 volts regardless of 
polarity. 


Grid Dissipation—Maximum grid dissipation 
is 2.0 watts. In ordinary af and rf amplifiers 
the grid dissipation usually will not reach this 
level. Above 100 MHz drive power requirements 
increase, but most of this increase is absorbed 
in circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a “straight 
through” amplifier is indicated by grid currents 


below approximately 15 milliamperes. Grid cir- 
cuit resistance should not exceed 100,000 ohms 
per tube. 


Screen-Grid Operation — The maximum 
rated power dissipation for the screen grid is 12 
watts, and the screen input power should be 
kept below that level. The product of the peak 
screen voltage and the indicated dc screen cur- 
rent approximates the screen input power except 
when the screen current indication is near zero 
or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When screen voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the de screen voltage and the peak ac or rf sig- 
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indi- 
cations on the screen milliammeter. This is a 
normal characteristic of most tetrodes. The 
screen power supply should be designed with 
this characteristic in mind so that the correct 
operating voltage will be maintained on the 
screen under all conditions. A current path 
from screen to cathode must be provided by a 
bleeder resistor, gaseous voltage regulator tubes 
or an electron tube shunt regulator connected 


between screen and cathode and arranged to 
pass approximately 15 milliamperes per con- 
nected screen. An electron tube series regulator 
can be used only when an adequate bleeder re- 
sistor is provided. 

Self-modulation of the screen in plate-modu- 
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modula- 
tion from a tertiary winding on the modulation 
transformer or by means of a small separate 
modulator tube will usually be more satisfac- 
tory. Screen-voltage modulation factors between 
0.75 and 1.0 will result in 100% modulation for 
plate-modulated rf amplifiers using the 4X150G. 


Plate Operation — The maximum rated 
plate-dissipation power is 250 watts. In plate- 
modulated applications the carrier plate-dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate-dissipation rating with 
100% sine wave modulation. The maximum 
dissipation rating may be exceeded for brief per- 
iods during circuit adjustment without damage 
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4X150G Sat — 
to the tube. 


UHF Operation — The 4X150G is suitable 
use in the UHF region. Such operation should 
be conducted with heavy plate loading, mini- 
mum bias, and the lowest driving power consis- 
tent with satisfactory performance. It is often 
preferable to operate at a sacrifice in efficiency’ 
to obtain increased tube life. 


Multiple Operation—Tubes operating in par- 
allel or push-pull must share the load equally. 
It is good engineering practice to provide indi- 
vidual metering and individual adjustments of 
bias or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


Special Applications—If it is desired to oper- 
ate these tubes under conditions widely differ- 
ent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, CA 94070, for in- 
formation and recommendations. 


IEIMAC 4XI5SOG POWER AMPLIFIER 
PERFORMANCE VS. FREQUENCY 


APPROXIMATE POWER GAIN 


NOMINAL 


NOTE 1. LENGTH AVAILABLE FOR 


CONTACT. 
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8930 


RADIAL BEAM 
POWER TETRODE 


The EIMAC 8930 is a compact, high-perveance tetrode with a 
maximum plate dissipation of 350 watts. It is electrically identical 
to the EIMAC 7589W/4CX250R but the larger anode radiator assem- 
bly allows higher dissipation with low air flow and pressure drop 
characteristics. 

The tube has rugged internal construction features for reliable 
operation under heavy shock or vibration conditions. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential vena 
BR rE el Ge nd ccs oy dco e 45 6:02 0.35 V 
Ment eatin Ol: VOLS? <1 teun 3 eh uses Gime 2.6 A 
Peeeic eos MaxtMUmian aioe crap ge sn cleo. 7 MRR fess, cialis ave « fe dats 500 MHz 
Amplification Factor (Average): 
Pre ROMS CT OCI We tts mir tey beeen ernie ss eee alice teu, Oa Waste ts cb one (a 4:0 teense 5 
Direct Interelectrode Capacitances (grounded cathode) * 
PMc aes sop ec reece ere pase NMC Face oro sco cin Nea ee ete is ae ee whe, byiars 1/.5epe 
OO eee es ee erent Paneer aterm fee Nerd [on < rc bs teh suche ced ses one 4 eis the ere 4.9 pF 
Ome Leer eh eee eee eee! ARC cnet ico. nsite ce. sia. cd sE ape 6 12 as.’ s sce Seley e's 0.04 pF 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
SETS) JA ko OMe he? Bacto eer Fi a ee ee eee Special 9-pin, JEDEC B8-236 
ReCOMmichaearAtl-oV Sten mocket ee Fos Uta. foi. ogni hes. or ateeerenes «cede ec EIMAC SK-600 Series 
REcCOMINCNC EG PAll- SVSLENI slime veriaenm mille sce tris cel, fe Ns See oa ch ees EIMAC SK-646 
Maximum Overall Dimensions: 

VGUGUIA «2.3 POS Ga a Se See eee 2.46 in; 62.59 mm 

VASWET VEO" aN, to ery aay Mee easy Rael aad A ene eo nai ama ee 2.08 in; 52.83 mm 
Piereti noes onmne. ne fuer ee eNO ALO ality cy. ee Sha heey: ers eee et Any 
COGIEIG Meme ite Reet atte ed Beemer istat tet ated oii ote Pee tals ue ds "steel oes ne Soeae a Forced Air 
NetaW cighis(Approximate)ieo.weer vem eaiee. 5 Siitcie ear ea bole soe lens oS 5.5 0z; 156 gm 
Maximum’ Operating Temperature: 

MmnOdesl OfOKy Ceramic MGLalmnealL Gaerne: sis0s, counczceemcaan coe siecle cisie.sic stele sntecace 250°C 
(Effective 12-1-73) © by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


det, 8930 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB ( SSB) 


ABSOLUTE MAXIMUM RATINGS 


DGIPEATE VOLTAGES... etstn ts cues 2400 VOLTS 
DGPSCREEN VCLT AGES 27. sae x ue 500 VOLTS 
OC }PEATE-CUORREN Tatras tees an ene 0.25 AMPERE 
PLATE DISSIPATION tegcestcgstee pete 350 WATTS 
SCREEN DISSIPATION ©. << sccm sax te 2s 12 WATTS 
GRIDIDISSIPATION RB ogectsucts darts aren 2 WATTS 


1. Approximate; adjust for specified zero-signal plate 
current. 

2. Approximate; should be held above Absolute Maxi- 
mum rating of 250 mAdc only for brief periods of 
tuning. 

3. Approximate; rated screen dissipation should not be 
exceeded. 

4. Approximate value. 

5. The Intermodulation Distortion Products are refer- 
enced against one tone of a two equal tone signal. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Class ABy, Grid Driven, Peak Envelope or Modulation 


Crest Conditions 


Plate, Voltage.= ae ee es 2000 
screen Voltage? 1 ere enna ae 350 
Grid) Voltage. ea ee ee ee -63 
Zero-Signal Plate Current .......... 90 
One-Tone Plate Current2........... 290 
Two-Tone Plate Current 4.......... 205 
One-Tone Screen Current 3,......... 30 
Two-Tone Screen Current 4.......... 7 
One-Tone Useful Output Power ...... 350 
Resonant Load Impedance.......... 4000 
Intermodulation Distortion Products 5 

Ord: Order inn. co aecpur ene tae eee -27 

5th Ordetiin. 2. oienera\s ak nee eee =30 


EE 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS Class AB 


ABSOLUTE MAXIMUM RATINGS 


DC \FEATE VOLIAGES ea apieete scutes 2400 VOLTS 
DC SCBEEN. VOLTAGE ssettuer ned oners 400 VOLTS 
DC. PLATE CURREN Teles tetcee ares cae 0.25 AMPERE 
PEATE DISSIPATION Fae seat eaeton: 350 WATTS 
SCREENSDISSIPATIO NG nena ener 12 WATTS 
GRID; DISSIPATION (5 ee eee 2 WATTS 


1. Approximate; adjust for specified value of zero- 
signal plate current. 
2. Approximate value. 


TYPICAL OPERATION (Measured data at 400 MHz) 
Class ABy, Grid Driven 


Plate Voltages? 2... sone ee 2000 
screen; Voltage= 7.9.55 .2 en eee 400 
Grid Voltage |) ie..bss 2 ee ee -85 
Zero-Signal Plate Current .......... 70 
Plate Current, 65 W Carrier2........ 170 
Plate Current, 65 W Carrier 2 

Modulated 90% 275. 2. we a0 eae 200 
Screen Current, 65 W Carrier........ -10 
Peak Screen Current, 65 W 

Carrier Modulated 90%2......... 30 
Driving Power, 65 W Carrier ........ 4 


meer SSS SSS SSS 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE Reese crea care 2400 VOLTS 
DC SCREENSV OLTAGE Gs epee nae 500 VOLTS 
DC. PEATE GURREN Tater cpu eeeena 0.25 AMPERE 
PLATE DISSIPATION Waa enor eee 350 WATTS 
SCREEN) DISSIPATION Doe cts, teen 12 WATTS 
GRID DISSIPATION zee, e-desc es eae 2 WATTS 


1. Approximate; adjust for specified value of zero- 
Signal plate current. 
2. Approximate value. 


TYPICAL OPERATION (Two Tubes) 


Class AB1 

Plate\Voltage® 0 5 aoe ae ee 2000 
Screen; Voltage =... cates eee eee 350 
Grid Voltages se en -66 
Zero Signal Plate Current .......... 140 
Max. Signal Plate Current.......... 500 
Zero Signal Screen Current2........ -4 
Max. Signal Screen Current 2........ +4 
Peak Driving Powet =.) '4) eee 0) 
Load Resistance (plate-to-plate)...... 8000 
Power Output (Trans.Eff. =95%)2 ..... 595 


— SSS SSS 
ABSOLUTE MAXIMUM RATINGS FOR OTHER TYPES OF OPERATION 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 


DC PEATE VOLTAGE ase aos. pe: 2400 VOLTS 
DC’ SCREEN VOLTAGE. ee 300 VOLTS 
DCOPLATE-CUORRENT mee 7 eee eee 0.25 AMPERE 
PEATE DISSIPATION 7 rcaceeetne eens 350 WATTS 
SCREEN DISSIPATION Spiraea 12 WATTS 
GRID DISSIPATION @ wauee toner ner 2 WATTS 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER, GRID DRIVEN Class C Telephony 


(Carrier Conditions) 


DC PEATE VOLTAGES. 5 soso eee 1800 VOLTS 
DC.SCREENSVOUTAGE se) a areer tere 300 VOLTS 
DC.PLATE;CURREN Tem canteen 0.20 AMPERE 
PLATE: DISSIPATION Sera nee 280 WATTS 
SCREEN DISSIPATION | 2 2.)at enero 12 WATTS 
GRID DISSIPATION) saa, enc enn 2 WATTS 


TYPICAL OPERATION data is obtained from direct measurement. Adjustment of the rf grid voltage to obtain the 
specified bias, screen, and plate voltages is assumed. If this procedure is followed, there will be little vari- 
ation in output power when the tube is changed, even though there may be some variation in screen current, 
which is incidental and which will vary from tube to tube. These current variations cause no difficulty so long 
as the circuit maintains the correct screen grid voltage in the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater: Current at 6.0 volts ..... hang hee fie Re ae ica ae eC eae roe Dass 2.9 A 
Interelectrode Capacitances'(grounded cathode): 
0?) ie 5 AEG eg Oe a 5 Lee ee Ae thes 16.0 18.5 pF 
EEE 2 a SSE RO ee ee eee ee 4.2 3.28 
LG os cc SS ee 5 dns 6 Be ae eS ete ace ee eee --- 0.06 pF 


1. In a shielded fixture (see INTERELECTRODE CAPACITANCE) 


APPLICATION 


MECHANICAL 


MOUNTING - The 8930 may be operated in any 
position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent characteris- 
tics, is required. Sockets are available with or 
without built-in screen bypass capacitors and may 
be obtained with either grounded or ungrounded 
cathode terminals. The SK-646 Air Chimney is 
also available. 

When environmental stress (such as shock and/ 
or vibration) is anticipated, special attention 
Should be given to securing the tube, to prevent 
relative motion between the tube and socket during 
stress, as such motion could effect both the elec- 
trical and mechanical performance. 


COOLING - Sufficient cooling must be provided 
for the anode, base seals, and body seals to main- 
tain operating temperatures below the rated maxi- 
mum value. Air requirements to maintain seal 
temperatures at 225°C in 50°C ambient air are 
shown. These values apply when the EIMAC 
SK-600 or SK-610 socket is used with the SK-646 
chimney, with air flowing in the base-to-anode 
direction. 


Minimum Cooling Air Flow Requirements 


Plate 10,000 Feet 
Dissipation 
(watts) 


(cfm) Press.drop. (cfm) Press.drop 
In. H2O In. H2O 

0.35 6.5 0.51 

0.56 8.5 0.82 

0.85 10.2 eZ 


350 


ah Ng 
oO OM 


Experience has shown that if reliable long-life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, 
which may interfere with effective cooling. 

The blower selected in any given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
Shown, plus any drop encountered in ducts and 
filters, and the blower must be designed to deliver 
the air at the desired altitude. 

It should be borne in mind that operating tem- 
perature is the sole criterion of cooling effective- 
ness. One method of measuring the surface temper- 
ature is by the use of a temperature-sensitive 
lacquer or paint. When these materials are used, 
thin applications must be used to avoid interfer- 
ence with the transfer of heat from the tube to the 
air stream, which would cause inaccurate indica- 
tions. 


SHOCK AND VIBRATION - The 8930 is recom- 
mended for applications where environmental 
stress is anticipated and reliable operation must 
be maintained under these circumstances. The 
tube structure is routinely tested at a vibration 
level of 10G, over the frequency range of 28 to 
2000 Hz, with full operating voltages applied, and 
also tested under 90 G long-duration (11 milli- 
seconds) shock conditions, also with voltages 


® 
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applied. When shock or vibration stressing is ex- 
pected, it is extremely important that relative 
motion between socket and tube be prevented or 
restricted by clamping the tube into place. 


ELECTRICAL 


HEATER - The heater voltage for the 8930 is 
6.0 volts and should be maintained within +5% of 
rated value to minimize variations in performance 
and maximum life. 

Above approximately 300 MHz some transit-time 
heating of the cathode will occur, and heater 
voltage should be lowered. For operation in the 
300 to 400 MHz range, heater voltage should be 
5.75 volts; in the 400 to 500 MHz range, 5.5 volts. 
Under no circumstances should heater voltage be 
allowed lower than 5.4 volts. 


CATHODE OPERATION - The cathode is in- 
ternally connected to the four even-numbered base 
pins, and all four corresponding socket terminals 
Should be used to make connection to the external 
circuits. At radio frequencies it is important to 
keep cathode leads short and direct and to use 
conductors with large areas to minimize inductive 
reactance in series with the cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts, regardless 
of polarity. 


STANDBY OPERATION - When equipment is 
designed for very low-duty operation, where stand- 
by periods of many hours or even days at one 
time are anticipated, it is good engineering prac- 
tice to include circuitry for reduction of the 
heater voltage of an oxide-cathode tube during 
the standby periods. This will greatly minimize 
the release of sublimation products within the 
tube. A reduction in heater voltage of 10% from 
the nominal value is recommended during such 
long standby periods, with simultaneous switch- 
ing to normal voltage when the equipment is 
Switched from STANDBY to OPERATE. A re- 
duction in heater voltage of more than 10% is 
possible if operation is not attempted for several 
seconds after switching from the STANDBY to the 
OPERATE mode. 


CONTROL GRID - The grid is rated for a maxi- 
mum dissipation of 2 watts. The maximum dc bias 
voltage rating is -250 volts. 


SCREEN-GRID OPERATION - The maximum 
rated power dissipation for the screen grid of the 
8930 is 12 watts, and the screen input power 
should be kept below that level. The pro- 
duct of the peak screen voltage and the indicated 
dc screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative. In the usual tetrode 
amplifier, where no signal voltage appears be- 
tween cathode and screen, the peak screen volt- 
age is equal to the dc screen voltage. 


If tuning of a linear amplifier circuit is to be done 
under single-tone conditions, extra care should be 
exercised to be sure the screen dissipation rating 
is not exceeded, as this is often the limiting 
factor during this type of operation. 


Protection for the screen can be provided by an 
over-current relay and by interlocking the screen 
supply so the plate voltage must be applied be- 
fore screen voltage can be applied. 


The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliameter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteristic 
in mind, so that the correct operating voltage will 
be maintained on the screen under all conditions. 
A current path from the screen to cathode must be 
provided by a bleeder resistor or shunt regulator 
connected between screen and cathode and ar- 
ranged to pass approximately 15 milliamperes per 
connected screen. A series regulator circuit can 
be used only when an adequate bleeder resistor 
is provided. 


PLATE OPERATION - The maximum rated 
plate-dissipation power for the 8930 is 350 
watts. The maximum dissipation rating may be 
exceeded for brief periods during circuit adjust- 
ment without damage to the tube. 


At frequencies up to approximately 30 Megahertz 
the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies a circular 
clamp or spring-finger collet encircling the outer 
surface of the anode cooler should be used. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide for in- 
dividual metering and individual adjustment of 
the bias or screen voltage to equalize inputs. 
Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event one tube should fail. 


UHF OPERATION - The 8930 is useful in 
the UHF region. Operation at these frequencies 
should be conducted with heavy plate loading and 
the lowest driving power consistent with satis- 
factory performance. It is often preferable to op- 
erate at a sacrifice in efficiency to obtain in- 
creased tube life. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground”’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 
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The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


HIGH VOLTAGE - The 8930 operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge high- 
voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, CA 94070, for infor- 
mation and recommendations. 


Dan] wax EF | MIN. | MAX. | REF. | 
pA | 2.524 | 2464] - - |1 5903 [62.58] - - 
|B | 2050] 2080] - - |{ 5207 | 52.63] - - | 
[Cc | 18i0 | 1910 [ - - jf 4597 [ 4e5i[- =| 
1D | 0750] osioT - - jf 1905 | 2057, - - | 
LE |o7io | o790[ - - |[ i803 | 2007] - - | 
723 Da Ee ee | eee 
Ce Re T= a | ee 
fH [|-_—BASE: 88-236 B8-236 
Ly | 0559 | 0573] - - J[i420 Ti4ass[- - | 
1G Re ee ee | A a 
2 SS es Ce | Pe ee 
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X-2159 


WATER-COOLED 
POWER TETRODE 


The EIMAC X-2159 is a ceramic/metal, water-cooled power 
tetrode designed for very-high-powered medium-frequency or high- 
frequency broadcast service and very-low-frequency communication 
in the megawatt power range. 


The X-2159 has a two-section thoriated-tungsten filament 
mounted on water-cooled supports. The two sections may be fed in 
quadrature to reduce hum contributed by an ac power source. The 
maximum anode dissipation rating is 1250 kilowatts steady state. 


Large-diameter coaxial terminals are used for the control grid 
and the three rf filament terminals. Filament power and filament 
support cooling-water connections are made through three special 
couplings with knurled and threaded clamping rings. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated-tungsten, two-section 


ROLAPe Det COC ON stettre cont it ietsiskcreroiale > ot is. * shed namie since bi nar 18.5+0.9 V 

nrren trate] SD LV DETES CCUON iar eieny ictus eines: enckelied +h» thn oh edeiep ser aphenene sy 700 A 
Amplification Factor (Average), Grid to SOLE EI Pram eet ote oneee ale ferent e W's» 4.5 
Direct Interelectrode Capacitance (grounded cathode)? : 

Eri « RES he oh as ee ee 1650 pF 

Oe ey ty PD EE Cinch ce OO CCN Cn 260 pF 

Cty < SR HD Le OT Oy a ee ca 10 pF 
Direct Interelectrode Capacitance (grounded grid)*: 

ey A ee I Seether na coe ee ae 675 pF 

Ct ee et eee Sins eetntetinens# nine Fol tea edhe whe 9 'SG8 Boer eitss 260 pF 

Ge iS RH as or yO Ca a aE eh heat ee 1.0 pF 


Frequency of Operation: for use above 30 MHz, contact: 
Product Manager, Power Grid Division, EIMAC Div. of Varian. 


1. The design of this tube is subject to change. The data supplied is for guidance only. Before establishing a final 
equipment design with this tube, contact: Product Manager, Power Grid Division, EIMAC Division of Varian. 


2. Capacitance values shown are nominal, measured with no special shielding. 


(Effective 7-1-73) © 1973 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


X-2159 


MECHANICAL 


Maximum Overall Dimensions: 
CHOI mene tea der tegen an cucme ttre eens rs tebe ts. ers 
Hiametetnr.: erate ea eiss ees Geet eee 
Neti Wetont =<... corel dkersen, « apeeimaved antes analogs 


Sie ete soe ses es atesee Eb Oc DIN OUR lan 


17.03 in; 43.26 cm 
175 lbs; 80 kg 


Operatingeeosttion So 0. r co 0h" coda Pat can; sey cheer art-cpereeeee Pemerom oe .... Vertical, base down 
Oe ila «b> ce Se eet Se teens Siow oy Wiles cities eee 
Base Terminals ..... ee on ee eee a Ce Pee cat. on ce BG Special 


Recommended Filament Connectors (not supplied with tube): 
Filament Power/Water Connector (3 required) .... 
Filament rf Connector (1 required) ......... 


Maximum Operating Temperature: 


Envelope, and Ceramic /Metal Seals ...... 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 


ABSOLUTE MAXIMUM RATINGS: 


DGARLATEAV OLTAGEM gr) <c2.>. cds 22.5 KILOVOLTS 
DG SCREENSVORTAGEY ane ere 2.5 KILOVOLTS 
DC PLATE CURRENT — yrs se nee 125 AMPERES 

PLATE DISSIPATION © Avera. = ene 1250 KILOWATTS 
SCREEN DISSIPATION. =) oe). e 15 KILOWATTS 
OOS AMON) cone a0 566 4.0 KILOWATTS 


IMAC X-2175 
EIMAC X-2181 


ob. 50s Cotke cretion tee: 200°C 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Peak Envelope Conditions 


Plate, Voltage jsssd%i. centre Seer ee 20.0 
screen Voltage 4... uric = acecen See ree 1500 
Grid:Voltage< Hern) Gee See ae -380 
Zero Signal Plate Current ......... 20.0 
Single Tone Plate Current......... 86.5 
Single Tone Screen Current2....... 3.8 
Peak rf. Grid Voltage 44.9 as = es 380 
late rDiSsipationmes- sn aint nana a aEe 505 
Plate Load Resistance ........... 13222 
Plateslowers OUtDUtmen in acm mene 1225 
Effi Clen CVs sarge cnc tea cen ns) ae eee 70.8 


kVdc 
Vdc 
Vdc 
Adc 
Adc 
Adc 
Vv 
kW 
Q 
kW 
% 


1. Adjust to specified zero-signal plate current. 


2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 
(Key-down Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DG.PLATE . VOLTAG Ee same ets ane 22.5 KILOVOLTS 
DC SCREEN VOLTAGE uate 2.5 KILOVOLTS 
DC PLATE CURREN Tay sen cnet eh. 125 AMPERES 

PLATE DISSIPATION =p -ccet .0-8, 0% 1250 KILOWATTS 
SCREEN DISSIPATION ........ 15 KILOWATTS 
GRID DISSIPATION, 2s a erisen. ¢ 4.0 KILOWATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltages cya atc: Bhan pk ee. eels 
SCreON, VOILSGG I aie ken, secs ate 1000 
GridjVoltage Baia ears a ee ee -700 
Plate: Current pares steme ele nee ee eee 125 
Seréen*Clirrentid tee eres cee eee 12 
Grid-Current le a Be a ee ea 
Calculated Driving Power........ 7.0 
RlatetDissipationilem meas aen aie nen een 530 
Scréen) Dissipation 4analh. meee ss i 
Grid Dissipationiie waa ien keene 1.9 
Plate Load Resistance .......... 85.5 
Plate: Power Output 4 8..).05. eee 2158 
Efficiency ere: tore ec eee 80.1 


1. Approximate value. 


X-2159 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 
AMPLIFIER Class C Telephony Plate, Volta 2 tatu rodeos eseuuste wee 17.5 kVdc 
: wa: Screens VOltAgGe is Aube tre cht a oes 1000 Vdc 
eee oocitions) Grid Voltage oe Me meee -1000 Vde 
Riate:Currentaieeg-awee-nes tae aes 95.0 Adc 
ScreenuGurrant | eee ect Bee ee 8.0 Adc 
ABSOLUTE MAXIMUM RATINGS: Grid’ Cirront.) te te ee 4.4 Adc 
Pk. Screen Voltage (100% Mod) .... 1000 v 
Hee (ar Gim@l WOlhtle: joan bannocae 1280 v 
Peer eA Ee Ol AGE. cers taste us. 17.5 KILOVOLTS Calculated Driving Power........ 6465 W 
ELGG, DISSIPatlOn as. cree es See ceeee te 279 kW 
DGiSGREENS VOLTAGES... 3 see a « 2.0 KILOVOLTS Screen Dissipation! ........... 8.0 kW 
BGePLATE CURRENT, «<2 ore hi 100 AMPERES GUID Sei pation csc ere eas 2.05 kW 
Plate Load Resistance ......... 85.6 Q 
PERDEDISSIPATION ....+..3. 800 KILOWATTS Rtate Output.Powerie. 09... at. oe 1384 kW 
SCREEN DISSIPATION ........ 15 KILOWATTS BAG Of Vics ett earee ware es 83.3 % 
GRIDEDISSIPATION <1. 05 ..% 2.5 - 4.0 KILOWATTS 1. Approximate value. 
AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION Two Tubes - Sinusoidal Wave 
MODULATOR 
Cl AB latesVoltageme.war-rce- eee eet aire 17.5 kVdc 
BSS Screen, Voltage choses. ee cea 1500 Vdc 
Grid ,voltage "i eee ts -455 Vdc 
, Zero Signal Plate Current ........ 10 Adc 
A : 
AM RATINGS {per tube) Max. Signal Plate Current........ 146.2 Adc 
Max. Signal Screen Current2...... 7.8 Adc 
DigtrmeATESVOLTAGE 20... 2 + oi 22.5 KILOVOLTS Pk. Audio Freq. Grid Voltage3..... 455 v 
DC SCREEN VOLTAGE ........ 2.5 KILOVOLTS Max. Signal Plate Dissipationd .... 275 on 
Plate/Plate Load Resistance ..... 238.5 
DG eATESGURRENT) . cos cos 2. 6s 125 AMPERES Plate Output Power ............ 2015 kW 
PEATEVOISSIPATION =. <.. 5 « «5-5 1250 KILOWATTS ey er eee ee : ee ; 
ks just for stated zero-signal plate current. 
SCREEN DISSIPATION) 3... . - 15 KILOWATTS 2. Approximate value. 
EEUID DISSTPYANTOIND Gee @ Ga potas 4.0 KILOWATTS 3. Per Tube. 


NOTE: TYPICAL OPERATION data are obtained by calculation from the published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen, and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power then the tube is changed, 


even though there may be some variation in grid and screen current. The grid and screen currents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. 


APPLICATION 

MECHANICAL 

MOUNTING - The X-2159 must be mounted COOLING - It is essential that high purity 
vertically, base down. The full weight of the water be used for anode cooling to minimize 
tube should rest on the main screen-grid contact power loss and corrosion of metal fittings. 
flange at the base of the tube, and all lifting of Good distilled or de-ionized water will have a 
the tube should be done with the lifting eye resistance of 1 to 2 megohms per cm3. Water 
which is attached to the top of the anode should be discarded if resistivity falls to 
cooling jacket. 50,000 ohms/cm3. Since the anode is normally 


X-2159 


at high potential to ground, water connections to 
the anode are made through insulating tubing. 
These insulating sections should be long enough 
so that column resistance is above 100,000 ohms 
per 1000 plate supply volts. The table shows 
minimum anode cooling water requirements for 
several plate dissipation levels. 


Plate Dissipation | Water Flow | Pressure Drop 
(Kilowatts) (GPM) (PSI) 


500 130 15 
205 30 
250 45 


310 66 


This data is based on an inlet water temperature 
of 40°C and an outlet temperature of 70°C. In no 
case should the outlet water temperature be 
allowed to exceed 70°C, and system pressure 
should be limited to 85 PSI maximum. 

Water cooling is also required for the screen 
grid, with a minimum flow of 2.0 GPM, at an 
approximate pressure drop of 25 PSI. The tube 
outline drawing shows which of the two con- 
nections should be used for inlet water. 


Water cooling of the filament supports is re- 
quired. Each of the three water connections in- 
cludes both an inlet and outlet line, with the 
proper section for the inlet water shown on the 
outline drawing. Minimum flow for the Fl and F3 
connectors should be 2.0 GPM, with an approxi- 
mate pressure drop of 10 PSI for each connector; 
minimum flow for the F2 connector should be 4.0 
GPM, with an approximate pressure drop of 55 
Por 


Base water cooling requirements can some- 
times be simplified if the screen grid and fila- 
ment connectors Fl and F3 are all cooled in 
series, with suitable insulation between termin- 
als. 


In addition to the water-cooling requirements, 
cooling air should be directed against the lower 
envelope surface, in the area of the ceramic/ 
metal seals, and particularly from below, up in- 
to the recesses involving the control grid and 
screen grid contact surfaces. Under normal cir- 
cumstances, a general purpose blower capable 
of supplying a minimum of one hundred CFM (at 
zero head), properly directed, will provide ade- 
quate cooling in the recessed base area. Temper- 
atures of the ceramic/metal seals and the lower 
envelope areas are the controlling and final 


limiting factor. Temperature-sensitive paints are 
available for use in checking temperatures in 
these areas before equipment design and air- 
cooling arrangements are finalized. 


All base cooling, air and water, must be 
applied before power is applied to the filaments. 
For standby operation, with no direct anode dis- 
Sipation, a minimum flow of 5 GPM of anode 
cooling water is still required to prevent anode 
overheating, in addition to base cooling. 


In all cases, both air-flow and water-flow 
interlocks should be used to remove all power 
from the tube in case of a cooling failure. How- 
ever, cooling normally should be maintained for 
a brief period after all power is removed to 
allow for tube cool-down. 


ELECTRICAL 


FILAMENT OPERATION - Special procedures 
must be used in the application and removal of 
filament power. Cooling water flow must be on 
and at the correct level before any voltage is 
applied. Then a voltage of (approximately) 4 
volts should be applied (per section), and held 
for a minimum of 30 seconds. Voltage can then 
be gradually increased until the full operating 
filament voltage level is achieved, but at no 
time should surge current be allowed to exceed 
1600 amperes per section. To remove filament 
power, the voltage should be reduced gradually 
to (approximately) 4 volts and held at this level 
for a minimum of 30 seconds before all voltage 
is removed. 


The peak emission capability at the rated, or 
nominal, filament voltage is normally many times 
that required for communication service. A small 
decrease in filament temperature due to a re- 
duction of filament voltage can increase tube 
life by a substantial percentage. It is good 
practice to determine the nominal filament volt- 
age for a particular application that will not 
affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance, such as plate current, power out- 
put, Or an increase in distortion, while fil- 
ament voltage is reduced in small steps. At some 
value of filament voltage there will be a notice- 
able reduction in plate current or power output, 
Or an increase in distortion. Operation should 
then be at a filament voltage slightly higher than 
the point at which performance degradation was 


noted. The voltage should be measured at the 
tube base terminals with a 1% accuracy rms re- 
sponding meter and periodically checked. 


GRID OPERATION - The X-2159 grid is rated 
at 4000 watts of dissipation. Protective mea- 
sures should be included in the circuitry to in- 
sure that this rating is not exceeded. Grid dis- 
Sipation is the approximate product of dc grid 
current and peak positive grid voltage. 


SCREEN OPERATION - Base cooling (air and 
water) must be on and at the correct level before 
tube operation is started. The power applied to 
the screen grid must not exceed 15 kilowatts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc 
screen current. With screen modulation the dis- 
Sipation is the product of rms screen current and 
rms screen voltage. 


Plate voltage, plate load, or grid bias volt- 
age must never be removed while filament and 
screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective circuitry must be provided to remove 
screen power in case of such a fault condition. 
Tetrode tubes may exhibit reversed screen cur- 
rent to a greater or lesser degree depending on 
individual tube design and operating conditions. 
The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered. Danger- 
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage charac- 
teristic with negative screen current. Stabiliza- 
tion may be accomplished by use of a shunt 
regulator circuit in the screen voltage supply, or 
other suitable techniques. 


PLATE OPERATION - The maximum dissipa- 
tion rating of the X-2159 is 1250 kilowatts with 
water cooling. When used as a plate-modulated 
rf amplifier, plate dissipation under carrier con- 
ditions is limited to 800 kilowatts. 


FAULT PROTECTION - In additior to the nor- 
mal plate-overcurrent interlock, screen-current 
interlock, and coolant (both air and water) inter- 
locks, it is good practice to protect the tube 
from internal damage caused by an internal plate 
arc which may occur at high plate voltages. An 
electronic crowbar, which will discharge power- 
supply capacitors in a few microseconds after 
the start of a plate arc, is recommended. 


X-2159 


HIGH VOLTAGE - Normal operating voltages 
used with the X-2159 are deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Design all equip- 
ment so that no one can come in contact with 
high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or “‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating 
at voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The X-2159, operating at 
its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail- 
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


X-2159 
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SK-406 
SK-416 
SK-426 


AIR-SYSTEM 
CHIMNEYS 


The SK-406, SK-416, and SK-426 Air-System Chimneys are intended for Se 
use with those tube and socket combinations listed below. They are used to gl oe 
direct cooling air from the socket across the glass envelope of the tube, 
past the plate seal and heat-radiating connector. 


MATERIALS 
The SK-406, SK-416, and SK-426, Air-System Chimneys are made of 


sturdy, heat resistant Pyrex glass. The bottom edge is flat for a tight seal 
against the chassis while the top edge has been fired for smoothness. 


INSTALLATION 


These chimneys are designed for installation above the chassis or 
plenum that holds the companion Air-System Socket. The four spring clips 
supplied with the SK-400 and SK-410 sockets act as retaining clips for the 
chimney. After the socket and spring clips are installed, the chimney is 
pressed down over the spring clips. 


CHIMNEY/TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE SOCKET . 


3-500Z 4PR400A/8188 
4-250A/5D22 175A 
/ 6156 


4 400A/8438 S867A 
4-400B/7527 6569 
4-400C/6775 6580 


SK-416 3-400Z/8163 


SK-426 4-500A 


WVETPST EG ME is a8 4 Be sce Grae eae Pe ind Scar el eR ee eae SK-406 - 8 ounces 
SK-416 - 7 ounces 
SK-426 - 8 ounces 
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SK-426 


SK-410 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-410 is an Air-System Socket recommended for use 
with the tube types listed below, or other types having the same 
special five-pin base. Three different glass Air-Chimneys are avail- 
able from EIMAC for use with the SK-410, depending on the tube 
type to be used. 

The SK-410 is especially recommended for pressurized-chassis 
installations. Cooling air then cools the base, envelope, and plate 
seal areas of the tube, when directed by the proper Air Chimney. 

Contact terminals are provided for all five of the tube base con- 
nections, with the anode connection made separately at the top of 


the tube. = 
The SK-410 and its contact assemblies are humidity and salt- aw 
spray resistant. WL cA, 
BASE CONNECTIONS, MATERIALS, AND FINISHES 
ss The socket shell or body is of a molded plastic with excellent insulation characteristics to 


match the tube types for which this unit was designed. The base contact terminals are made of 
beryllium-copper and are silver plated. A set of four clips are provided, for locating and holding 
the recommended Air Chimney. These clips are also made of beryllium-copper and are cadmium 
plated. Additional clips, of the same type, are required to ground the metal base shell of some 
tube types; see INSTALLATION notes, below. 


Pilate LHe CADDLOX mrt rm mneanre meee eteh ec le Ne wos ce bees se oleh 5.50z; 156 gms 


INSTALLATION 


The SK-410 Air-System Socket can be mounted on a chassis deck, partition, or pressurized 
compartment. Mounting is accomplished by cutting a proper size hole in the mounting surface, 
placing the socket below the hole, and fastening it into place with four 6-32 maching screws (not 
supplied), through the four mounting holes in the ‘‘ears’’ of the socket body. The proper chassis 
hole size required is dependent on the tube type to be used, and is indicated with the tabulation 
of tubes and recommended Air-Chimneys shown below. The socket has a 2.4 inch O.D. round 
neck extending 3/4 inch below the main socket body to provide a means for connecting a standard 
air duct to the base. Four metal clips are provided for retention and positioning of the Air Chim- 
ney. Tube types with a metal base shell will require four additional clips (not supplied) to ground 
the base shell. The EIMAC Part Number for this clip is 115846. 

The following listing shows the EIMAC tube types which may be used with the SK-410, and 
the recommended Air Chimney. The proper mounting hole size is indicated, and the need for the 
additional clips for grounding of the tube base shell is shown. 
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SK-410 


TUBEVLYPE® AIR CHIMNEY TUBE TYPETt AIR CHIMNEY 

4-125A / 4D21 None Available 6155 None Available 

4D21A None Available 3-400Z / 8163 SK-416 

4PR125A / 8247 None Available 3-500Z SK-406 

4-250A /5D22 SK-406 6156 SK-406 

4-400A / 8438 SK-406 4-400B / 7627 SK-406 

4-400C / 6775 SK-406 

4PR400A / 8188 SK-406 * These types all have a metal base shell. Chassis 

4PR250C / 8248 None Available mounting hole size should be 2-5/8 inch diameter. 

4-500A SK-426 Four extra base clips should be ordered for shell 

5-500A SK-426 grounding if Air Chimney is to be used. 
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SECURING CHIMNEY. WHEN 
ADDITIONAL CHIMNEY /GROUNDING 
CLIPS ARE REQ’D TO GROUND THE 
METAL SHELL OF SOME TUBE TYPES 
THEY MAY BE ORDERED AS PART 
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SCW20,000A3 .......---. eee eeeees 5-1-63 ACV20;000A SSF ERMA) cedsls od ox’: 11-8-62 SK-760RSK-F70 00 es esc onn. s genius 5-9-63 
3CW20,000A7 .....-..-- 2... sees ees 1-1-63 ACV35 HOGA El oo edatsn bays 12-3-2 SK-8000 * SKOAOR Arcee n ce eee 4-9-64 
3CW20, O00H3....- +--+ +2eeeeeeeeeees 21-65 4CV100, 0000/8351 .........ceeeeeeee 3-15-65 SR-gi pes eee cee ese eee 4-9-64 
» SCW25,Q00A3 ........ 02s eeeeee eens 11-1-63 SCWZNUAL te? wi haciswueiss 11-19-63 ACP MCT SFT eM ae 5-9-63 
yy EIN SOL ROMMNAS oriere tees Caw sols m.e-s/aru nals ore 2-1-65 ACW OODN AR AM ec ieieec cies 4-15-63 SK-890, SR-o0Gi be. Pakie omens 4-9-64 
3CX100A5/7289 & 3CX100F 5/8250 ..... 51-62 4CW50,000C/8350 ...................10-10-62 SK-0007SICI0GN nie ec eve 6-1-60 
SCKLOOOAT/ 8283 ....... 0s sees esse eee 3-1-63 ACKTESC, EM 8 ie sx 1-1-63 SKASON EE te Cts Juasdcn cea 5-9-63 
3CX2500A3/B161...-.-- +++ sees eevee 12-15-64 4CX250B/7203 & 4CX250F/7204....... 7-15-62 SMT IGEN ANG aE age deans dO 5-17-63 
AR AN rene et es ch Lata ince iat eioww eoeree-8 12-15-65 4CX250K/8245 & 4CX250M/8246....... 1-28-63 Sh LAMAR CIC IAM Ar, eee 5-9-63 


*Not recommended for New Equipment Design. Effective Date Belssee 
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ALABAMA 
Birmingham 
Ack Radio Supply Company 
3101 4th Avenue South 
(205) 322-0588 
James W. Clary Company, Inc. 
1713 Second Avenue, South 
(205) 322-2488 
M. G. Electronics & Equip. Co. 
3112 6th Avenue, South 
(205) 322-0449 
Dothan 
Hand Supply Company 
705 South Oates Street 
(205) 792-3148 
Gadsden 
Southeastern Radio Parts Co. 
304 South 4th Street, Box 936 
(205) 546-4675 
Huntsville 
Electronic Wholesalers Inc. 
2310 Bob Wallace Avenue 
(205) 539-5722 
MG Electronics & Equipment Co. 
4306 Governors Drive, Box 1243 
(205) 837-0305 
Mobile 
Forbes Electronic Distributor 
57 No. Washington Avenue 
(205) 432-7661 
Specialty Distributing Co. of 
Alabama, Inc. 
1276 Belt Line Highway South 
(205) 344-0405 
Montgomery 
Southeastern Radio Parts Co. 
635 East Jefferson Street 
Box 1464 
(205) 263-6488 
Opelika 
Southern Electronics Corp. 
309 South 10th Street 
(205) 745-5298 


ALASKA 

Anchorage 
Yukon Radio Supply 
Box 406 
272-7964 

Juneau 
Alaska Radio Supply 
307 Seward Street, Box 2538 
586-3333 


ARIZONA 

Phoenix 

Midland Specialty Co., Inc. 
1930 N. 22nd Street 

(602) 258-6476 

Radio Parts of Arizona 

214 South 11th Avenue 
(602) 258-6476 


Tucson 


Inland Electronic Supply Co. Inc. 


715 East Broadway, Box 4010 
(602) 792-3070 
Yuma 
Yuma Electronics Supply 
149 Main Street 
(602) 782-3866 


, ARKANSAS 


4 El Dorado 


Industrial Electronic Supply, Inc. 


413 West Main Street 

(501) 862-4901 
Fort Smith 

Wise Radio & TV Supply, Inc. 
1001 Towson Avenue 

(501) 783-8925 


Little Rock 
Carlton-Bates Company 
1210 East Sixth Street 
(501) 375-5375 
David White Radio Supply Co. 
1222 Main Street 
(501) 376-1391 
Texarkana 
Lavender Distributing Corp. 
520 E. Fourth Street 
773-4631 


CALIFORNIA 
Burlingame 
Amrad Electronics 
999 Howard Avenue 
(415) 342-5757 
Chico 
Dunlap Electronics 
824 Cherry Street 
(916) 342-8313 
Culver City 
JSH Electronics 
8549 Higuera Street 
(213) 870-4616 
837-0177 
Fresno 
Dunlap Electronics 
1740 E. McKinley 
(209) 268-6111 
Glendale 
R. V. Weatherford Co. 
6921 San Fernando Road 
(213) 849-3451 
Lancaster 
Manley’s Electronic Supply 
45003 North Yucca Avenue 
(805) 948-1687 
Los Angeles 
Federated Purchasers, Inc. 
11820 West Olympic Blvd. 
(213) 272-8771 
Henry Radio 
11240 West Olympic Boulevard 
(213) 477-6701 
272-0861 
Radio Product Sales Co. 
1501 So. Hill Street 
(213) 748-1279 
Marysville 
Dunlap Electronics 
1012 Sixth Street 95901 
(916) 742-7126 
Mountain View 
Alcom Electronics 
2025 Middlefield Road 
(415) 968-7388 
Brill Electronics 
855 Terra Bella Avenue 
(415) 961-1500 
Oakland 
Brill Electronics 
610 East 10th Street 
(415) 834-5888 
Elmar Electronics, Inc. 
140 — 11th Street 
(415) 834-3311 
Palo Alto 
Zack Electronics 
654 High Street 
(415) 326-5432 
Pomona 
R. V. Weatherford Co. 
1095 E. 3rd Street 
(714) 623-1261 
Redding 
Dunlap Electronics 
3082 Bechelli Lane 
243-6513 


Riverside 
Electronic Supply, Inc. 
2486 Third Street 
(714) 683-8110 
Sacramento 
Dunlap Electronics 
1800 — 18th Street 
(916) 444-8070 
San Bernardino 
Electronic Supply 
323 West 7th Street 
(714) 884-479] 
San Diego 
Milo of California, Inc. 
(Formerly Electronic Components 
of San Diego) 
2060 India Street 
(714) 232-2951 
Western Radio & Television Supply Co. 
1415 India Street 
(714) 239-0361 
San Francisco 
Fortune Electronics 
2280 Palou Avenue 
(415) 826-8811 
Zack Electronics 
1444 Market Street 
(415) 621-1444 
San Jose 
Peninsula Electronic Supply 
980 S. First Street 
(408) 294-8781 
Weatherbie Industrial Electronics, Inc. 
1280 N. Fourth Street 
(408) 297-9550 
Stockton 
Dunlap Electronics 
27 S. Grant Street 
P.O. Box 1970 95201 
(209) 446-3373 
Temple City 
Broadcast Engineering & Equipment 
Maintenance Co. 
9405 Blackley Street 
(213) 287-1325 
Walnut Creek 
Dunlap Electronics 
2089 North Broadway, Box 96 
(415) 935-8330 


COLORADO 

Colorado Springs 
D & M Electronics 
717 North Weber, Box 1777 
(303) 633-4668 

Denver 
Electronic Parts Co. 
1277 Broadway 
(303) 266-3755 
Kierulff Electronics 
1200 Stout Street 
(303) 825-7033 
L. B. Walker Radio Company 
300 Bryant Street 
(303) 935-2401 
Newark-Denver Elect. Supply Corp. 
2170 South Grape Street, Box 22045 
(303) 757-3351 

Grand Junction 
Radio & Electronic Supply Co. 
640 White Avenue, Box 566 
(303) 243-3346 

Pueblo 
L. B. Walker Radio Company 
100 No. Victoria 
(303) 542-1924 


CONNECTICUT 
Hamden 
Cramer Electronics Inc. 
60 Connolly Parkway 
(203) 272-6339 
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CONNECTICUT (Continued) 
New Haven 
Radio Shack, Industrial Div. 
92 York Street 
(203) 777-7941 
Waterbury 
Bond Radio Electronics 
439 W. Main Street 
(203) 753-1184 


DISTRICT OF COLUMBIA 
Washington 
Capitol Radio Wholesalers, Inc. 
2120-22 — 14th Street, N. W. 
(202) 232-6000 
Electronic Wholesalers, Inc. 
2345 Sherman Avenue, N. W. 
(202) 483-5200 


FLORIDA 

Ellenton 
Slep Electronics Co. 
P. O. Box 178, Highway 301 
(813) 722-1843 

Jacksonville 
Southeast Electronics, Inc. 
1125 Rosselle Street, Box 2517 
(305) 356-3007 

Miemi 
Amateur Radio Center, Inc. 
2805 N. E. 2nd Avenue 
(305) 374-4101 
East Coast Electronics, Inc. 
1900 N. W. Miami Court 
(305) 371-4635 
Electronic Equipment Co. Inc. 
2701 N. W. 42nd Avenue 
(305) 635-0421 
Electronic Wholesalers, Inc. 
9390 N. W. 27th Avenue 
(305) 696-1620 

Orlando 
Hammond Electronics Inc. 
911 West Central Blvd. 
(305) 241-6601 
Electronic Wholesalers, Inc. 
345 Graham Avenue 
(305) 841-1550 

Panama City 
Central Electronic Supply 
318 Luverne Avenue 
(305) 785-4821 

Tallahassee 
Tallahassee Sales 


317 West Gaines Street, Box 2585 


(305) 224-3368 

Tampa 
Thurow Electronics Inc. 
121 South Water Street 
(813) 229-1885 

West Palm Beach 

Goddard, Inc. 
1000 North Dixie Highway 
(305) 833-5701 


GEORGIA 
Atlanta 
Jackson Electronic Supply Co. 


1135 Chattahoochee Avenue, N. W. 


(404) 355-2223 

Specialty Distributing Co., Inc. 
763 Juniper Street, N. E. 

(404) 873-2521 


HAWAII 
Honolulu 
Honolulu Electronics 
819 Keeamuoku Street 
999564 
Industrial Electronics Inc. 
646 Queen St. 
506-095 
Pacific Electronics 
1336 Dillingham Blvd. 
817-118, 816-865 
Precision Radio Ltd. 
1160 South King Street 
575291 


Radio Television Corp. Ltd. 
432 Keawe Street 
502901 


IDAHO 

Twin Falls 
United Electronics Wholesale 
217 - 2nd Avenue North 
(208) 733-7324 


ILLINOIS 
Chicago 
Allied Radio Corp. 
100 North Western Avenue 
(312) 421-6800 
Newark Electronics Corp. 
223 West Madison Street 
(312) 782-2944 
Franklin Park 
Richardson Electronics, Ltd. 
9001 Exchange Place 
(312) 678-2923 
Peoria 
Klaus Radio & Electric Co. 
403 East Lake Street 
(309) 688-3401 


INDIANA 
Evansville 
Ohio Valley Sound 
20 E. Sycamore 
(812) 425-6173 
Indianapolis 
Graham Electronics Supply Co. 
122 South Senate 
(317) 634-8486 


IOWA 
Cedar Rapids 
Deeco, Inc. 
618 First Street, N. W. 
(319) 365-7551 
Council Bluffs 
World Radio Laboratories 
3415 West Broadway 
(712) 342-4720 
Davenport 
TCR Distributors 
1205 East River Drive, Box 29 
(319) 323-8051 
Des Moines 
Radio Trade Supply Company 
1224 Grand Avenue 
(515) 288-7237 
Mason City 
Waiters Electronic Supply 
516 S. Delaware 
(515) 423-5889 


KANSAS 

Wichita 
Radio Supply Company, Inc. 
115 Laura 
(316) 267-5214 


KENTUCKY 
Louisville 
P.|. Burks & Company, Inc. 
659 South Ninth Street 

(502) 583-2871 

Owensboro 

Ohio Valley Sound 
600 W. Third Street 

(502) 683-6727 


Lexington 


Radio Electronic Equipment Co. 


480 Skain Avenue 
(606) 254-5550 


LOUISIANA 
Alexandria 
Central Radio Supply 
601 N. Third Street 
(318) 443-4517 
Lafayette 
Ralph’s of Lafayette, Inc. 
3004 Cameron, Box R 
(318) 234-4507 


Lake Charles 
Wholesale Radio Equipment, Inc. 
1722 Common Street, Box NN 1} 
(318) 439-9017 
New Orleans 
Radio Parts, Inc. 
1112 Magazine Street 
(504) 522-0217 
Southern Radio Supply Company 
1909 Tulane Avenue 
(504) 524-2345 
Shreveport 
Industrial Electronic Supply, Inc. 
2422 Southern Avenue 
(318) 422-9459 
Interstate Electric Company 
1419 Culpepper Street 
(318) 423-6131 
Koelemay Sales Company 
2530 Linwood Avenue 
423-4256 


MARYLAND 
Baltimore 
Kann-Ellert Electronics, Inc. 
2050 Rockrose Avenue 
(301) 889-4242 
Valley Electronic, Inc. 
8809 Satyr Hill Road 
(301) 668-4900 


MASSACHUSETTS 

Boston 

DeMambro Electronics 
1095 Commonwealth Ave. 
(617) 783-1200 
Radio Shack Corp. 

730 Commonwealth Avenue 
(617) 734-6811 

Newton 

Cramer Electronics, Inc. 

320 Needham Street ¢ 
(617) 969-7700 

Springfield 

Soundco Electronic Supply Co., Inc. 
147 Dwight Street 
(413) 739-3947 

Reading 
Graham Radio, Inc. 
505 Main Street 
(617) 944-4000 


MICHIGAN 
Detroit 
Newark-Detroit Electronics, Inc. 
20700 Hubbell 
(313) 548-0250 
Radio Specialty Company 
12775 Lyndon Avenue 
(313) 272-4212 
Flint 
Shand Electronics, Inc. 
2401 South Dort Highway 
(313) 238-0477 
Kalamazoo 
Electronic Supply Corp. 
429 E. Kalamazoo Ave., Box 831 
(616) 381-4623 


MINNESOTA 

Duluth 
Northwest Radio 
123 East First Street 
(218) 727-1565 

Minneapolis 
Electronic Center 
107 Third Avenue North 
(612) 338-8678 
Lew Bonn Company 
1211 La Salle Avenue 
(612) 339-9461 


St. Paul 
Stark Electronic Supply 


154 University Avenue 
(612) 222-4781 


MISSISSIPPI 
Hattiesburg 
Swan Electronics, Inc. 
506 Bouie Street, Box 766 
(601) 584-5494 
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Jackson 
Swan Electronics, Inc. 
342 N. Gallatin Street, Box 3289 
(601) 352-5516 


Mississippi Valley Elect. Supplies, Inc. 


166-1/2 E. Porter 
(601) 948-5454 


MISSOURI 

Butler 
Henry Radio Company 
211 North Main Street 
(816) 679-3127 

Joplin 
Four State Radio Supply Company 
402 Wall Street 
(417) 624-0368 

Kansas City 
Burstein-Applebee Company 
1012-14 McGee Street 
(816) 221-1155 

Walters Radio Supply Company 
3635 Main Street 
(816) 531-7015 

St. Louis 
Interstate Industrial Elect. Inc. 
2218 South Jefferson Avenue 
(314) 773-4990 
Van Sickle Radio Electronics Inc. 
1113 Pine Street 
(314) 241-2700 

Walter Ashe Radio Company 
1125 Pine Street 
(314) 241-1125 

University City 
Olive Industrial Electronics, Inc. 
6662 Olive Street Road 
(314) 863-4051 


MONTANA 
Billings 
Electronic Supply Company 
250 - 11th Street West 
(406) 252-2197 
Interstate Distributing Company 
2112 — 4th Avenue N. 
PmO mbox 2523 
(406) 245-5141 


NEBRASKA 
Lincoln 
Scott Electronic Supply Corp. 
2201-2207 ‘‘O”’ Street 
(402) 432-6558 
Omaha 
Radio Equipment Company 
625 North 18th Street 
(402) 341-7709 
Scottsbluff 
Joachim Radio Supply Co. 
1913 Broadway, Box 67 
(308) 632-2181 


NEVADA 

Las Vegas 
Electronic Supply Co. 
1112 South 2nd Street 
(702) 384-5666 

Reno 
Dunlap Electronics 
555 Eureka 
P.O. Box 2471 
(720) 329-1308 
Electronic Distributing Co. EDCO 
720 Tahoe Street, Box 2918 
(720) 323-2766 


NEW HAMPSHIRE 
Concord 
Evans Radio, Inc. 
P..0. Box'312 
(603) 225-3358 


NEW JERSEY 

Camden 
General Radio Supply Co., Inc. 
600 Penn Street 
(609) 964-8560 


Springfield 
Federated Purchasers, Inc. 
155 U. S. Route 22 
(201) 376-8900 


NEW MEXICO 
Alamagordo 
Kierulff Electronics Co., Inc. 
209 Pennsylvania Avenue 
(505) 437-0370 
Albuquerque 
Electronic Parts Co., Inc. 
222 Truman Street, N. E. 
(505) 265-8401 
Midland Specialty Company 
1712 Lomas Blvd., N. E. 
(505) 247-2486 
Los Alamos 
Valley Engineering, Inc. 
601 Cedar 
2-3310 
Roswell 
R & R Electronic Supply Co. 
605 East 2nd Street 
(505) 622-0670 


NEW YORK 
Albany 
Ft. Orange Radio Dist. Co., Inc. 
904-916 Broadway 
(518) 436-8411 
Buffalo 
Radio Equipment Corp. 
147 Genesee Street 
(716) 856-1415 
Farmingdale, L.1. 
Arrow Electronics, Inc. 
900 Broad Hollow Rd. (Rt. 110) 
(516) 694-6800 
Lynbrook, L.I. 
Peerless Radio Dist., Inc. 
19 Wilbur Street 
(516) 593-2121 
Jamaica, L.1. 
Mars Aircraft Radio Supply Corp. 
Hangar No. ] 
J. F. Kennedy Int'l. Airport 
(212) 656-5656 
New York City 
Barry Electronics Corp. 
512 Broadway 
(212) 925-7000 
Calvert Electronics, Inc. 
220 East 23rd Street 
(212) 679-1340 
Electronic Tube Sales 
161 Washington Street 
(212) 227-4141 
Harrison Radio Corp. 
225 Greenwich Street 
(212) 227-7777 
Harvey Radio Corp., Inc. 
103 West 43rd Street 
(212) 582-1500 
Metropolitan Supply Co. 
Division Metropolitan Overseas 
Supply Corporation 
443 Park Avenue South 
(212) 686-2834 
Midway Radio & Television Corp. 
58 W. 45th Street 
(212) 687-5053 
Milgray Electronics, Inc. 
160 Varick Street 
(212) 989-1600 
Milo Electronics Corp. 
530 Canal Street 
(212) 233-2980 
State Labs., Inc. 
215 Park Avenue, South 
(212) 677-8400 


Terminal-Hudson Electronics, Inc. 


236 W. 17th Street 

(212) 243-5200 

Visual Electronics Corp. 
356 West 40th Street 

(212) 736-5840 
Rochester 

Rochester Radio Supply Inc. 
140 West Main Street 

(716) 562-9900 


NORTH CAROLINA 
Asheville 
Freck Radio & Supply, Inc. 
38 Biltmore Avenue 
(704) 254-9551 
Fayetteville 
Eastern Radio Supply Inc. 
952 Bragg Boulevard 
High Point 
Womack Electronics 
130 Lindsay Street 
(919) 882-4177 
Raleigh 
Southeastern Radio Supply Co. Inc. 
414 Hillsboro Street 
(919) 828-2311 
Winston-Salem 
Electronic Wholesalers, Inc. 
938 Burke Street 
(919) 725-8711 


NORTH DAKOTA 

Fargo 

Bristol Distributing Co. 

1345 Main Street, Box 1818 

(701) 232-7394 

Minot 

John Iverson Company 

216 South Broadway 

(701) 838-5466 


OHIO 

Akron 
The Sun Radio Company 
110 East Market Street 
(216) 434-2171 

Cincinnati 
Hughes-Peters, Inc. 
1128 Sycamore Street 
(513) 381-7625 

Cleveland 
Pioneer-Standard Electronics, Inc. 
5403 Prospect Avenue 
(216) 432-0010 
Radio & Electronic Parts Corp. 
3235 Prospect Avenue 
(216) 881-6060 

Columbus 
Hughes-Peters, Inc. 

481 East 11th Avenue 
(614) 294-5351 

Dayton 
Pioneer-Standard Electronic 

Supply Co. 

314 Leo Street 
(513) 224-0871 
Stotts-Friedman Company 
108-112 N. Jefferson Street 
(513) 224-1111 

Toledo 
Warren Radio Company 
1002 Adams Street 
(419) 248-3364 

Youngstown 
Ross Radio Co. 
325 West Federal Street 
(216) 746-8881 


OKLAHOMA 

Oklahoma City 
Radio Supply, Inc. 
724 North Hudson Street 
(405) 232-6128 

Tulsa 
Radio, Inc. 
1000 South Main Street 
(918) 587-9124 
S & S Radio Supply 
537 South Kenosha 
(918) 582-8242 


OREGON 
Medford 
Verl G. Walker Company 
205 West Jackson Street, Box 1586 
(503) 773-7557 
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OREGON (Continued) 

Portland 

Lou Johnson Co., Inc. 
2720 N. W. 29th 

(503) 222-9551 

United Radio Supply Inc. 
22 N. W. 9th Avenue 
(503) 226-6334 


PENNSYLVANIA 
Altoona 
Allegheny Electronics, Inc. 
1720 Union Avenue 
(814) 944-0828 
Philadelphia 
Almo Industrial Electronics, Inc. 
412 North 6th Street 
(215) 922-5918 
JOA Cartridge Service 
P. O. Box 3087, Wadsworth Station 
(215) 886-7993 
Philadelphia Electronics, Inc. 
1225-27-29 Vine Street 
(215) 568-7444 
Pittsburgh 
Cameradio Company 
1121 Penn Avenue 
(412) 391-4000 
Radio Parts Co., Inc. 
6401 Penn Avenue 
(412) 361-6400 
Reading 
George D. Barbey Company 
333 North 4th Street 
(215) 376-6116 
Scranton 
Fred P. Pursell 
1221-37 N. Washington Avenue 
(717) 346-2011 
State College 
Alvo Electronics Distributors, Inc. 
103 South Pugh Street 
(814) 238-6277 


SOUTH CAROLINA 

Charleston 

Wholesale Radio Supply Company 
515 East Bay Street 

(803) 722-2634 

Columbia 

Dixie Radio Supply Company 
1900 Barnwell Street 

(803) 253-5333 

Greenville 

Carolina Radio Supply Co. Inc. 
221 West Washington Street, Box 2670 
(803) 239-5125 


SOUTH DAKOTA 
Sioux Falls 
Warren Radio Supply 
196 East 6th Street 
(605) 336-1830 


TENNESSEE 
Chattanooga 
Specialty Distributing Co. 
1313 Central Avenue 
(615) 267-9531 
Jackson 
LE Ke Rush Go: ines 
425-31 North Royal Street, Box 1418 
(901) 422-6533/4 
Kingsport 
Radio Electric Supply Co., Inc. 
961 East Sullivan Street 
(615) 247-8111 
Knoxville 
Chemcity Radio & Electric Co. 
2211 Dutch Valley Road 
(615) 687-3530 
McClung Appliances 
310 Georgia Street, N. E. 
Box 3266 
(615) 524-1811 


Memphis 
Bluff City Distributing Co. 
234 East Street, Box 418 
(901) 276-4501 
Lavender Electronics, Inc. 
190 South Cooper 
(901) 276-2757 
W & W Distributing Co. 
644-46 Madison Avenue 
(901) 527-4627 

Nashville 
Electra Distributing Company 
1914 West End Avenue 
(615) 255-8444 

Tullahoma 
Randolph & Holt, Inc. 

304 South Atlantic St. 
(615) 455-4531 


TEXAS 
Amarillo 
West Texas Electronics Co. 
1601 W. Third Street 
(806) 376-6251 
Beaumont 
Sterling Electronics Inc. 
1160 Laurel 
(713) 833-7503 
Corpus Christi 


Elec. Equipment & Engineering Co. 


805 South Staples Street, Box 3672 
(512) 883-9271 
Wicks Radio Equipment Co. 
513 South Staples Street 
(512) 884-8285 
Dallas 
Adleta Electronics Company 
1907 McKinney Avenue 
(214) 742-8257 
Com-Supply Incorporated 
900 Dragon Street 
(214) 747-7508 
T. |. Supply Company 
6000 Denton Drive 
(214) 357-6121 
Wholesale Electronic Supply 
2809 Ross Avenue 
(214) 824-3001 
El Paso 
McNicol, Inc. 
3012 East Yandell Street 
(915) 533-2936 
Midland Specialty Company 
2235 Wyoming Street 
(915) 533-9555 
Houston 
Busacker Electronic Equip. 
1216 West Clay Street 
(713) 526-4661 
Laredo 
Broadcast Electronics Corp. 
1314 Iturbide Street 
(512) 723-9422 
Lubbock 
Nunn Electric Supply Corp. 
1817 4th Street, Box 5727 
(806) 765-5741 
San Antonio 
Sterling Electronics, Inc. 
3903 San Pedro 
(512) 735-9173 


UTAH 

Ogden 

Ballard Supply Corporation 
3109 Washington Boulevard 
(801) 394-5544 

Salt Lake City 

Ballard Supply Corp. 

44 East 6th South Street 
(801) 364-6541 

Broadcast Services, Inc. 
145 Social Hall Avenue 
(801) 355-4641 

Electronic Sales Corp. (ELSCO) 
2275 S.W. Temple 

(801) 466-8631 


S. R. Ross, Inc. 
1212 South State, Box 1055 () 
(801) 328-0591 - 
Standard Supply Company 
225 E. 6th South Street, Box 1047 
(801) 355-2971 
VIRGINIA 
Charlottesville 
Virginia Radio Supply Co., Inc. 
Box 1189 
715 Henry Avenue 
(703) 296-4184 
Norfolk 
Priest Electronics, Inc. 
6431 Tidewater Drive 
(703) 885-2021 
Richmond 
Meridian Electronics Inc. 
1001 West Broad Street 
(703) 353-6648 
Roanoke 
H.C. Baker Sales Company, Inc. 
17-19 Franklyn Road, S.W. 
(703) 344-9209 


WASHINGTON 

Bellingham 
Advanced Electronics 
804 Dupont & D Streets 
(206) 733-0280 

Seattle 
Robert E. Priebe Company 
2228 Second Avenue 
(206) 682-4354 
Seattle Radio Supply Co., Inc. 
2117 Second Avenue 
(206) 624-2341 

Westlake Electronic Supply Co., Inc. 
415 Westlake Ave., North 
(206) 622-6600 

Spokane 
HCJ Electronics 

6904 Sprague East 
(509) 924-2343 
Northwest Electronics, Inc. 
730 East First Avenue 
Term. Box 3047 
(509) 534-2644 


WEST VIRGINIA 
Charleston 
Mountain Electronics Company 
708 Bigley Avenue 
(304) 344-3411 


WISCONSIN 

Eau Claire 

Indianhead Electronic Supply 
515 Wisconsin Street 54701 
834-3606 

Madison 

Satterfield Electronics, Inc. 
1900 South Park Street, Box 1438 
(608) 257-4801 

Milwaukee 

Radio Parts Company, Inc. 
1314 North 7th Street 

(414) 276-4160 


WYOMING 

Casper 

Fleming Supply Inc. 

328 East ‘A’ Street @ 
(307) 236-6056 

Hathaway Electronic Supply 
333 North Wolcott, Box 930 
(307) 234-1821 

Cheyenne 

Houge Radio & Supply Company 
4012 Central Avenue 

(307) 632-6474 


: Sek 2-A50A 


HIGH-VACUUM 
RECTIFIER 


The Eimac 2-450A is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications where high 
peak-inverse voltages, extreme temperatures, high operating frequency, 
or the production of high-frequency transients would prevent the use of 
mercury-vapor or gas-filled rectifier tubes. 


ELECTRICAL CHARACTERISTICS 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage en Thess volts 
Current St) Se ee ae 28.0 amperes 
MECHANICAL 
eee = UCU KCUCU KCC LC SCS 4-in, metal shell 
Socket eee ee) | - 1, F. Johnson Co. 124-2914’ or equivalent 
Operating Position ee ee eee Vertical base down, or up 
Recommended Plate Connector ee Re Per oe Eimac HR-8 
Maximum Operating Temperatures: 
Rat Cese a Meee et Ge a oe ms) ee to 295°C 
MO VeIODCm er ea) ma de =e) ny Ye, | = 950°C 
Bm cient = ee 28.4 pounds 
Shipping Weight (approximate ) =i he oe DOUNCS 
COOLING 


The temperature of the plate seal and envelope must not be allowed to exceed 225°C and 
250°C respectively. When several tubes are being operated in the same compartment and at or near 
maximum rated plate dissipation, forced-air cooling is required. In any event, it should be remem- 
bered that the listed temperatures are maximums and that lower operating temperatures will result 
in longer life and improved reliability. The use of a temperature-sensitive paint, sparingly applied 
in the referenced areas, is recommended to determine the effectiveness of the cooling employed in 
any given installation. 


MAXIMUM RATINGS 


Peak Inverse Plate Voltage - - - - - - - = - «= «+ 30,000 MAX. VOLTS 
Bratceisstpatlonie <b) mt on a Fe ae lS 450 MAX. WATTS 
Heo ky TEE d Cra Wore YRC) (UT aa Me ean Gr Rares Re ose 1 MAX. AMPERE 
Peak Plate Current ics © ah Drege x") rare Pepe tela giey ce Bw Se 8 MAX. AMPERES 
MAXIMUM POWER-SUPPLY CAPABILITIES* 

Circuit votes mat Utara Maa tt 
Single-Phase, Full-Wave (2 tubes) - - - - 21,200 total 9,300 2.0 
Single-Phase, Bridge (4 tubes) - - - - ~- 21,200 total 18,600 2.0 
Three-Phase, Full-Wave (6 tubes) - - - - 12,250 per leg 28,000 3.0 


*Choke-input filter with L equal to or greater than twice “critical”; zero circuit loss assumed; tube drop considered. 


CHOKE-INPUT FILTER 

The maximum d-c current rating of the 2-450A is 1.0 amperes when the load incorporates a 
choke-input filter with the “critical” value (or larger) of input inductance. This value may be calcu- 
lated from the appropiate formula below: 


Rer, (for full-wave Rr, (for half-wave Rer, (for full-wave 
Lo=T¢ gf) Single wave Lo=ver ) three-phase Lo=660F three-phase 
a : power supplies 75£ power supplies 660 power supplies 


where: L.=“critical” value of input inductance (henries) f=supply-line frequency (cycles per second) 
Rerr—_L0ad voltage (volts) 
Lf ——— Fo 
Load current (amps) 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 3-1-66) Copyright 1959, 1966 by Varian Associates 


EIMAC 2-450A 
TYPICAL PLATE 


PLATE CURRENT — AMPERES 


Seas 
feta sercnssarceatnoce rte 


See 


ae 
400 


PLATE VOLTAGE — VOLTS 


DIMENSION DATA 
REF] NOM | MIN. | MAX. | 
13 7g 14 \% 


NOTES: 
|.ALL DIMENSIONS IN INCHES. 
2CONTACT SURFACE (#). 


Printed in U.S.A. 62587 


EIMAC 3CW5000H3 


INDUSTRIAL 
MEDIUM-MU 


WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW5000H3 is a water-cooled, ceramic-metal power 


triode designed primarily for use in industrial radio-frequency heating 
services. Its water-cooled anode is conservatively rated at 5 kilowatts of 
plate dissipation with low water flow and pressure drop. 


Input of 12.5 kilowatts is permissible up to 75 megahertz. Plentiful 
reserve emission is available from its 375 watt filament. The grid struc- 
ture is rated at 150 watts making this tube an excellent choice for severe 
applications. 


GENERAL CHARACTERISTICS _ ‘o 


Rae —_ 
ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
» Sohn tw, is 7.5 Volts ——= 
Garrenty oi == = 48 53 amps | 2 j 
Amplification Factor- - -~ - 20 3CWS000H3 | 
Interelectrode Capacitances, Grounded Cathode Connection: ” 
Grid-Filament - - - - 292 40.2 pp 
Plate-Filament - - - - 0.60 1.20 ppt A, f4 
Grid-Plate - - - - - 178 24.2 ppt sue 
— 
Frequency for Maximum Ratings - 75 MHz 
MECHANICAL 
Base Cube pects! ot Senne Se eee ere See Outline 
Operating Position i) Ps) a eh, Ven Beas! i co et aoe Verticals base up ondovem 
OGD ME ME hcm 6 en em om Ree Water and Forced Air 
Pamir perauing:  emmperatures!= b= bg = Eel) ec ems SUS em ry eo ee 250°C 
Maximum Dimensions: 
EES UNE? or prac) nec MURS Mes eRe a Um SS An a a ec See Outline 
Diameter WT SEES te) at oa ie gee eR le) es sy reo at = See Outline 
ASE Fath 0 eat Na cee ee Pounds 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 4-1-66) © 1966 Varian Printed in U.S.A. 


poe hat 3CW5000H3 


RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM _ RATINGS: 


DC PLATE VOLTAGE- - - - - 6000 volts 
DC PLATE CURRENT - - - - - 2.5 amps 
DC GRID VOLTAGE - - - - - —1000 volts 
DC°GRID [CURRENT =) =) =. 0.4 amp 
PLATE INPUT POWER 5 tee 12.5 kW 
PLATE DISSIPATION (NOMINAL) -~ - 5 kw 


TYPICAL OPERATION* 


DC Plate Voltage - 
DC Plate Current’ - 
DC Grid Voltage’ - 
DC Grid Current - 
Peak Positive Grid Voltag 
Driving Power - =i = 
Plate Input Power -~ - 
Plate Dissipation -  - 
Plate Output Power - 
Approximate Load Impedance 


*Loaded Conditions 


- 4000 6000 volts 
. 2.5 2.08 amps 
- —300 -—500 volts 
- .245 .180 amps 
- 280 265 volts 


142 136 watts 
10,000 12,500 kw 
2,500 2,500 kW 
7,500 10,000 kw 

910 ~=1,625 ohms 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for 
circuit losses has been made. 


APPLICATION 


ELECTRICAL 
Filament 
The rated filament voltage for the 3CW5000H3 
is 7.5 volts. Filament voltage, as measured at 
the tube, must be maintained at 7.5 volts plus 
or minus five percent for maximum tube life 
and consistent performance. 


Control Grid Operation 

The grid current rating is 0.4 ampere dc. This 
value should not be exceeded for more than very 
short periods such as during tuning. Over- 
current protection in the grid circuit should be 
provided. Ordinarily it will not be necessary to 
operate with more than 0.275 amperes grid cur- 
rent to obtain reasonable efficiency. In industrial 
heating service with varying loads, grid current 
should be monitored continuously with a dc 
current meter. The maximum grid dissipation 
rating is 150 watts. 


Plate Operation 

Maximum plate voltage rating of 6000 volts 
and maximum plate current of 2.5 amperes dc 
should not be applied simultaneously as rated 
plate dissipation may be exceeded. The 12.5 
kilowatts input rating applies for Class C amplli- 
fier or oscillator service with no modulation. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


High Frequency Operation 

The 3CW5000H3 is usable to 110 MHz. At 
this frequency, plate voltage must be reduced to 
4000 volts in Class C service. 


MECHANICAL 
Mountin 
The 3CW5000H3 must be mounted vertically, 
either base up or down. A grid contact flange is 
provided for bolting to a strap or a grid deck. 
Heavy flexible leads are provided for applying 
the filament voltage. 


Cooling 

Anode cooling is accomplished by circulating 
water through the integral anode-water jacket. 

The table below lists the minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, the out- 
let water temperature must not exceed 70°C nor 
should inlet water pressure exceed 60 psi. This 
table is based upon 15°C temperature rise inlet 
to outlet water. 


MINIMUM WATER-COOLING REQUIREMENT 


Plate Pressure 
Dissipation Drop 
(kW) (psi) 


Additional stem cooling air must be provided. 
13 CFM of air directed against the center fila- 
ment contact ring 42” below the outer filament 
contact ring by a 142” LD. air duct arranged at 
a 45° angle with the center line of the tube will 
provide adequate cooling. 


Special Application 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Division, EIMAC, Division 
of Varian, 301 Industrial Way, San Carlos, Cal- 
ifornia for information and recommendations. 
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SCW10,000H3 


EIMAC INDUSTRIAL 
® ) MEDIUM-MU 


® 


WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW10,000H3 is a water-cooled, ceramic-metal power j j 
triode designed primarily for use in industrial radio-frequency heating a 
services. Its water-cooled anode is conservatively rated at 10 kilowatts of ; 


plate dissipation with low water flow and pressure drop. 


Input of 30 kilowatts is permissable up to 90 Megahertz. Plentiful 
reserve emission is available from its 560 watt filament. The grid struc- 
ture is rated at 150 watts making this tube an excellent choice for severe 
applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated-Tungsten Min. Nom. Max. 
Moltage 9-9) =) spi= = ie Volts 
Current - = ee fi’ 78 Amps 


Amplification Factor - - - 20 


Interelectrode Capacitances, Grounded Cathode Connection: 
Input ee ee 53 ppt 
DOUTDULE ear aah) fle 1.5 ppt 
Grid-Plate Seeger gi Do n.- 25 ppt 


Frequency for Maximum Ratings 90 MHz 


@ 


MECHANICAL 
RReMRM ee eWay OY Fatt fo a ET eins tee) ee we eee me ee. OUTING 


Operating Position She eis ea oe ee tess ty Verticals base up, orndown 
oolnew ca) Sayles = Pe eg Pe a - Water and ForcedtAir 
Mien OUerAuUNIC Lemperature <9) id 90) Get ihe! mah Re Ea oe im lim 250°C 


Maximum Dimensions: 
Hei chit: wiboties- 0h in-keo= 9) (orem pene OS oes 1i-el 34)“ See/ Ontling 


Dameters = © mo iw Se ge.) an are we er PER Pia ariel loin See Outline 
ICL AVV.Cl0 At ie mw) cute te 10 Pounds 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 4-1-66) © 1966 Varian Printed in U.S.A. 


oie bar 3CW10,000H3 


RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS: 


DC PLATE VOLTAGE- - - - - 30 kw 
DOG UPLATESCURRENT ee ia ie -  - 10 kw 
DC’ GRID VOLTAGE -  -« - - - —1000 Volts 
DE GRIDICURRENT =) :=) =") =) 0.5 Amp 
PLATE INPUT POWER i ae) BTN 25 kW 
PLATE DISSIPATION - - - - - 5 kW 


TYPICAL OPERATION* 


DC Plate Voltage - - 
DC Plate Current - - 
DC Grid Voltage’ - - 
DC Grid Current - - 
Peak Positive Grid Voltsg 
Driving Power - - 

Plate Input Power - - 
Plate Dissipation - ~ - 
Plate Output Power - 
Approximate Load Impedance 


*Loaded Conditions 


7000 9000 Volts 
2.88 2.9 Amps 
—700 -—900 Volts 
0.180 0.185 Amps 
250 250 Volts 
170 215 Watts 
20515 26.1 kW 
By \\Is 5.5 kW 
15 20.6 kW 
1120 1470 Ohms 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for 


circuit losses has been made. 


APPLICATION 


ELECTRICAL 
Filament 
For the 3CW10,000H3 the rated filament volt- 
age is 7.5 volts. Filament voltage, as measured 
at the tube, must be maintained at 7.5 volts 
plus or minus five percent for maximum tube 
life and consistent performance. 


Control Grid Operation 

The grid current rating is 0.5 ampere dc. 
This value should not be exceeded for more 
than very short periods such as during tuning. 
Over-current protection in the grid circuit should 
be provided. Ordinarily it will not be necessary 
to operate with more than 0.25 amperes grid 
current to obtain reasonable efficiency. In indus- 
trial heating service with varying loads, grid 
current should be monitored continuously with 
a dc current meter. The maximum grid dissipa- 
tion rating is 150 watts. 


Plate Operation 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault con- 
ditions. 


MECHANICAL 
Mounting 
The 3CW10,000H3 must be mounted verti- 
cally, either base up or down. A grid contact 


flange is provided for bolting to a strap or a grid 
deck. Heavy flexible leads are provided for ap- 
plying the filament voltage. 


Cooling 

Anode cooling is accomplished by circulating 
water through the integral anode-water jacket. 

The table below lists the minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, the out- 
let water temperature must not exceed 70°C 
nor should inlet water pressure exceed 60 psi. 
This table is based upon 15°C temperature rise 
of water from inlet to outlet. 


MINIMUM WATER-COOLING REQUIREMENT 


Plate Pressure 
Dissipation Drop 
(kW) (psi) 


Additional stem cooling air must be provided. 
8 CFM of air directed against the center fila- 
ment contact ring ¥2 inch below the outer fila- 
ment contact ring by a 1% inch I.D. air duct 
arranged at a 45° angle with the center line of 
the tube will provide adequate cooling. 


Special Applications 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Tube Division, EIMAC, Di- 
vision of Varian, 301 Industrial Way, San Carlos, 
California 94070 for information and recom- 
mendations. 
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DIMENSIONAL DATA 
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EIMAC SCXS000H3 


7, INDUSTRIAL 
9 ) MEDIUM-MU 


AIR-COOLED 


POWER TRIODE 


The EIMAC 3CX5000H3 is an air-cooled ceramic-metal power triode 
designed primarily for use in industrial radio-frequency heating services. ese ae 
Its air-cooled anode is conservatively rated at 5 kilowatts maximum plate hoot ae eGane 
dissipation with low pressure drop. weebicess 


Input of 25 kilowatts is permissible up to 90 megahertz. Plentiful 
reserve emission is available from its 560 watt filament. The grid structure 
is rated at 150 watts making this tube an excellent choice for severe 


application. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
fy Voltage ae ee my 7.5 Volts 
Current S99 BCS Se eanee Pies 6 78 amps 
Amplification Factor- - -~ - 20 
Interelectrode Capacitances, Grounded Cathode Connection: 
IDI aaa peanrmecetedaghine yt ye, oo 53 pp 
Output Sede Web gees 1.5 ppt 
RecIOsP late a % ou dae = gt 25 ppt 
Frequency for Maximum Ratings - 90 MHz 
MECHANICAL 
Base Se eee ee ah a ee es Te Py ite Si toy © See Outline 
Operating Position en ee nt Oe Pee oe = | ~ Vertical, base. up ordown 
ee ee ie BAL ef EIS a Pe aE EN ah be eas MEL, Sos Forced Air 
MeRUTU Operating PeMmperatures =~ em mm wm 250°C 
Maximum Dimensions: 
(Ce a ES Sy ae a er a Sy) fee) es See Outline 
Diameter Pan ete anit iS CONE! tel Hie Page, ese = toy epg inte mre / wf See Outline 
Net Weight - eta en va = tN oe ae a ote pts - - - 10 Pounds 
THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
3 ) OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 4-1-66) © 1966 Varian Printed in U.S.A. 


wok dnt, 3CX5000H3 


RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS: 


DC PLATE VOLJAGE- ~- = = <= 10,000 Volts 
DCA PLATE; CURRENT) = 9= 7 =) = ~- 3.0 Amps 
DC GRID VOLTAGE - - - - - —1000 Volts 
DCHGRID CURREN TOs a0) een wet a2 0.5 Amp 
PLATE INPUT POWER Sil atl, Soren om 25 kW 
PLATE DISSIPATION - - - -— - 5 kW 


TYPICAL OPERATION* 


DC Plate Voltage - - 
DC Plate Current -~ - 
DC Grid Voltage” - - 
DC Grid Current -~ - 
Peak Positive Grid Voltag 
Driving Power - - 

Plate Input Power - - 
Plate Dissipation -~ - 
Plate Output Power - 
Approximate Load Impedance 


*Loaded Conditions 


7000 9000 Volts 
2.65 2.52 Amps 
—700 -—900 Volts 
0.192 0.184 Amps 
230 230 Volts 
179 208 Watts 
es5'5 22.7 kW 
4.1 4.1 kW 
14.45 18.6 kw 
1245 1725 Ohms 


' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for 
circuit losses has been made. 


APPLICATION 


ELECTRICAL 
Filament 
The rated filament voltage for the 3CX5000H3 
is 7.5 volts. Filament voltage, as measured at 
the tube, must be maintained at 7.5 volts plus 
or minus five percent for maximum tube life 
and consistent performance. 


Control Grid Operation 

The grid current rating is 0.5 ampere dc. This 
value should not be exceeded for more than 
very short periods such as during tuning. Over- 
current protection in the grid circuit should be 
provided. Ordinarily it will not be necessary to 
operate with more than 0.25 amperes grid cur- 
rent to obtain reasonable efficiency. In industrial 
heating service with varying loads, grid current 
should be monitored continuously with a dc 
current meter. The maximum grid dissipation 
rating is 150 watts. 


Plate Operation 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault con- 
ditions. 


MECHANICAL 
Mounting 
The 3CX5000H3 must be mounted vertically, 
either base up or down. A grid contact flange is 
provided for bolting to a strap or a grid deck. 
Heavy flexible leads are provided for applying 
the filament voltage. 


Cooling 

The maximum temperature rating for the 
external surfaces of the 3CX5000H3 is 250°C. 
Sufficient forced-air cooling must be provided to 
keep the temperature of the anode core and the 
temperature of the ceramic-metal seals below 
250°C. Tube life is usually prolonged if these 
areas are maintained at temperatures below this 
maximum rating. Minimum air-flow require- 
ments to maintain anode-core and seal tempera- 
tures below 225°C with an inlet-air temperature 
of 50°C are tabulated for frequencies below 
30 MHz. 


MINIMUM AIR FLOW REQUIREMENTS 
(Anode-to-Base Air Flow) 


5000 Feet 


—_ 
Pipelrntee Air Flow Pressure Drop Pressure Drop 
watts CFM inches water inches water 


4000 0.29 
5000 “i 
6000 236 


**Since the power dissipated by the filament is about 560 
watts and since grid dissipation can, under some circum- 
stances, represent another 150 watts, allowance has been 
made in preparing this tabulation for an additional 710 
watts dissipation. 


Additional stem cooling air must be provided. 
8 CFM of air directed against the center filament 
contact ring 42” below the outer filament contact 
ring by an 1142” I.D. air duct arranged at a 45° 
angle with the center line of the tube will pro- 
vide adequate cooling for 50°C ambient, 5000 
ft. altitude, and 30 MHz or less. 


Special Applications 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Tube Division, EIMAC, Divi- 
sion of Varian, 301 Industrial Way, San Carlos, 
California 94070 for information and recom- 
mendations. 
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EIMAC 3CX10,000H3 


MEDIUM-MU 
AIR-COOLED 
POWER TRIODE 


The Eimac 3CX10,000H3 is an air-cooled, ceramic-metal power triode 
designed primarily for use in industrial radio-frequency heating services. 
Its air-cooled anode is conservatively rated at 10 kilowatts of plate dissipa- 
tion. 


Input of 40 kilowatts is permissable up to 90 megacycles. Plentiful 
reserve emission is available from its 750 watt filament. The grid structure 
is rated at 250 watts, making this tube an excellent choice for severe appli- 
cations. 


GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Ola CMR mar a eg 7.5 Volts 
Current mg sae ae dem pt 4 104 Amps 


Amplification Factor - - - - - - 20 


Interelectrode Capacitances, Grounded Cathode: 
Grid-Filament - - - - - 48 58 pe 
Plate-Pilament:.- §- -* = = 1.2 Ome PELE 
Sri bl ateeesertce re b-2 1 =O Sie | FTA 


Frequency for Maximum Ratings - - - 90 Mc Ms 


MECHANICAL 

Baeeme a een) a ce a) =) CSA le) =) ENP eee -0) on) yy) Gide ag See, Cutie 
Operating Position Se Wee eee SE GS +) =. Vertical ibase upiordows 
POON aie teeny to ere) ao er RS ee Badia SRA eel ae ae Forced Air 
Maximum Operating Temperature - - - - - - - = - - 2 = = 250°C 


Maximum Dimensions: 
Height Ae eae, RSS OM 8 Oe ak! iG R eth. Sap do, Sols Sate pees 28 ys See Outline 
Diameter - = < : - - a < = . 7 z A = = See Outline 


lan Swabia, oe I aE ee Ree ee ae mm AN fai 41 


RF INDUSTRIAL OSCILLATOR TYPICAL OPERATION* 


Class-C (Filtered DC Power Supply) DC Plate Voltage 


- - 7000 9000 Volts 
DC Plate Current - 


- 4.0 4.0 Amps 


MAXIMUM RATINGS: DC Grid Voltage ar 670 —930 Volts 
DC PLATE VOLTAGE - - . - - 10,000 VOLTS : 

DC Grid Current - - - 275 .430 Amps 
DC PLATE CURRENT - - - - - 4.0 AMPS vr : 

Peak Positive Grid Voltage - 340 390 Volts 
DC GRID VOLTAGE - - - - —1000 VOLTS are 

Driving Power - - - . - 260 570 Watts 
DC GRID CURRENT. - - - - - 0.6 AMP 

Plate Input Power - -~ - 28 36 kW 
PLATE INPUT POWER - - - - 40 KW a fete Cae k 
PLATE DISSIPATION 10 KW Selatan et cae Pee ay 2 ey 

FO Plate Output Power Se ean me 19 29 kW 

*Loaded Conditions Approximate Load Impedance~  - 720 1100 Ohms 


NOTE: ‘Typical Operation’’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance for circuit losses, 


either input or output, has been made. 


(Effective 3-15-66) Copyright 1966 by Varian Associates 


as bar 3CX10,000H3 


APPLICATION 


ELECTRICAL 


Filament — The rated filament voltage for the 
3CX10,000H3 is 7.5 volts. Filament voltage, as 
measured at the tube, should be maintained at 
this value for consistent performance and maxi- 
mum tube life. In no case should it be allowed to 
vary from 7.5 volts by more than plus or minus 
five percent. 


Control Grid Operation — The grid current rat- 
ing is 0.6 ampere dc. This value should not be 
exceeded for more than very short periods such 
as during tuning and over-current protection in 
the grid circuit should be provided. Ordinarily it 
will not be necessary to operate with more than 
0.2 to 0.4 amp grid current to obtain reasonable 
efficiency. In industrial heating service with 
varying loads, grid current should be monitored 
continuously with a dc current meter. The max- 
imum grid dissipation rating is 250 watts. 


Plate Operation — Plate over-current protection 
should be provided to remove plate voltage 
quickly in the event of an over-load or an arc- 
over at the load. In addition current limiting 
power supply resistors should be used. These 
precautions are especially important in indus- 
trial service with its wide variations in loading. 


Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


High Frequency Operation—The 3CX10,000H3 
is usable to 140 Mc. At this frequency, plate volt- 
age must be reduced to 7000 volts in Class C 
service. 


MECHANICAL 


Mounting —The 3CX10,000H3 must be mount- 
ed vertically, either base up or down. A grid 
flange is provided for bolting to a grid strap or 
a grid deck. Heavy flexible leads are provided 
for the filament voltage connection. 


Cooling — The maximum temperature rating 
for the external surfaces of the 3CX10,000H3 
is 250°C. Sufficient forced-air cooling must be 
provided to keep the temperature of the anode 
core and the temperature of the ceramic-metal 
seals below 250°C. Tube life is usually pro- 
longed if these areas are maintained at temper- 
atures below this maximum rating. Minimum 
air-flow requirements to maintain anode-core 
and seal temperatures below 225°C with an 
inlet-air temperature of 50°C are tabulated. 


Plate** 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
Watts CFM Inches Water CFM Inches Water 


**Since the power dissipated by the filament is about 750 watts and since grid 
dissipation can, under some circumstances, represent another 25 watts, allow- 
ance has been made in preparing this tabulation for an additional 1000 watts 
dissipation. 

Additional stem cooling air must be provided. 
10 CFM of air directed against the center fila- 
ment contact 34’’ below the outer filament con- 
tact ring by a 142” [.D. air duct arranged at a 
45° angle with the center line of the tube will 


provide adequate cooling. 


Special Application — If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Div., 
Eimac, A Division of Varian Associates Inc., 301 
Industrial Way, San Carlos, Calif. for informa- 
tion and recommendations. 
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A Divisio: is ates INDUSTRIAL 
By MEDIUM-MU 


AIR-COOLED 


POWER TRIODE 


The EIMAC 3CX15,000H3 is an air-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio-frequency heating 
services. Its air- cooled anode is rated at 15 kilowatts of plate dissipation. 


Full ratings apply up to 90 megacycles. Plentiful reserve emission is 
available from its one kilowatt filament. The grid structure is rated at 500 
watts making this tube an excellent choice for severe application. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage re oe 6.3 Volts 
Current styemy ere. on SB, 172 amps 
“Y Amplification Factor- - -~ - 20 


Interelectrode Capacitances, Grounded Cathode Connection: 
Grid-Filament - - - - 48 58 ppt 
Plate-Filament - - - - 1.2 Tee at 
Grid-Plate - - = - -. 30 38 ppt 


Frequency for Maximum Ratings - 90 MHz 


MECHANICAL 


Te Ce en PP hm el tat erie ele Pie ete em fe ee ee | See, One nas 


Operating Position Si attests = 2 R=) ge 2 oe PRS eee | = tee Vertical, base up or down 


COOliCecee ie mer (HP ORR Be = ke ee Forced Air 


Maxie peratiiy i! CMperatures:< fo =) Ea Balm thteker sth PS fe eet 250°C 


Maximum Dimensions: 
fee (7) SS ies oe ee i ek aa 
Diameter Z E e * ‘ 3 2 . 


ete GIOU Fae pee fm oe Sa) eS a ad Be 


" = : » s “4 See Outline 
: S : = m _ See Outline 


a E & s 2 13 Pounds 


THESE SPECIFICATIONS ARE BASED ON “DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 4-1-66) © 1966 Varian Printed in U.S.A. 


Se dnt 3CX15,000H3 


RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM. RATINGS: 


DCOPLATE* VOLTAGE) = = «= 12,000 Volts 
DC PLATE CURRENT- - - - - 6.0 Amps 
DC GRID VOLTAGE - - - - - —1000 Volts 
DC GRID CURRENT - - - - - 1.0 Amps 
PLATE INPUT POWER Sn 60 kw 
PLATE DISSIPATION - - - -— - 15 kw 


TYPICAL OPERATION* 


DC Plate Voltage - 


- 7000 10,000 Volts 
DC Plate Current - - 


6.0 5.0 Amps 
—600 -—800 Volts 
660 542 mA 
440 400 Volts 
660 650 Watts 


DC Grid Voltage’ - 
DC Grid Current - 
Peak Positive Grid Voltag 
Driving Power - - - 


Plate Input Power -~ - 42 50 kW 
Plate Dissipation -  - 17 8.8 kW 
Plate Output Power - 30 41.2 kW 


Approximate Load Impedance 600 1025 Ohms 


*Loaded Conditions 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for 


circuit losses has been made. 


APPLICATION 


ELECTRICAL 

Filament 

For the 3CX15,000H3 the rated filament volt- 
age is 6.3 volts. Filament voltage, as measured 
at the socket, should be maintained at 6.3 volts 
plus or minus five percent for long tube life and 
consistent performance. Maximum life will be 
obtained by operation at minus 5 percent. 


Control Grid Operation 

The grid current rating is one ampere dc. This 
value should not be exceeded for more than very 
short periods such as during tuning. Over- 
current protection in the grid circuit should be 
provided. Ordinarily it will not be necessary to 
operate with more than 0.4 to 0.6 amperes grid 
current to obtain reasonable efficiency. In indus- 
trial heating service with varying loads, grid 
current should be monitored continuously with 
a dc current meter. The maximum grid dissipa- 
tion rating is 500 watts. 


Plate Operation 

Maximum plate voltage rating of 12,000 volts 
and maximum plate current of 6.0 amps should 
not be applied simultaneously as rated plate dis- 
sipation may be exceeded. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an over-load or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


MECHANICAL 
Mounting 
The 3CX15,000H3 must be mounted verti- 
cally, either base up or down. A grid contact 


flange is provided for bolting to a strap or a grid 
deck. Heavy flexible leads are provided for ap- 
plying the filament voltage. 


Cooling 

The maximum temperature rating for the 
3CX15,000H3 is 250°C. Sufficient forced-air 
circulation must be provided to keep the temper- 
ature of the anode at the base of the cooling fins 
and the temperature of the ceramic-metal seals 
below 250°C. Air-flow requirements to maintain 
seal temperature at 225°C in 50°C ambient air 
are tabulated below (for operation below 30 
megacycles. ) 


MINIMUM AIR FLOW REQUIREMENTS 
Anode-to-Base Air Flow 


Plate® 
Dissipation Air Flow Pressure Drop 
watts CFM inches water 


Pressure Drop 
inches water 


361 1.63 433 1.96 
606 3.26 728 O92 
1260 10.00 1510 12.00 


*Since the power dissipated by the filament represents 
about 1100 watts and since grid dissipation can, under 
some conditions represent another 500 watts, allowance 
has been made in preparing this tabulation for an addi- 
tional 1600 watts. 


Additional stem cooling air must be provided. 
16 CFM of air directed against the center fila- 
ment contact ring ¥2”’ below the outer filament 
contact ring by a 144’’ I.D. air duct arranged at 
a 45° angle with the center line of the tube will 
provide adequate cooling for maximum fre- 
quency of 30 MHz, 50°C ambient, and 5000 ft. 
altitude. 


Special Application 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Product Manager, EIMAC, 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and 
recommendations. 
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EIMAC 


The Eimac 2-150D is a high vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever con- 
ditions of extreme ambient temperatures, high operating frequency, high 
peak inverse voltages, or the production of high-frequency transients would 
prevent the use of gas-filled rectifier tubes. 


The 2-150D has a maximum d-c current rating of 250 milliamperes 
and a maximum peak inverse voltage rating of 30,000 volts. Cooling is by 
convection and radiation. 


A single 2-150D will deliver 200 milliamperes at 11,800 volts to a 
capacitor-input filter with 10,600 volts single-phase supply. Four 2-150D’s in 
a bridge circuit will deliver 500 milliamperes at 19,000 volts to a choke- input 
filter with 21,200 volts single-phase supply. 


GENERAL CHARACTERISTICS 


= 
C2 ie 


21500 


HIGH-VACUUM 


RECTIFIER 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage ee os ero ee G.0/VOlts 
CIge ieee oe a oH doen 2) 2 1 3.0 'aperes 
MECHANICAL 
Base- - - - - - - » = = = + =  -  50-watt jumbo 4-pin bayonet 
Basile eens nee eC) Refer to,outime drawing 
Socket - - - - - - - - -  -  - Refer to discussion under “Application” 
Mounting Position BS rt ae - - - - «= Vertical, base down or up 
Cooling - - - - - - = + = - -  -  -  - Convection and Radiation 
Massium: vemperatureot Plate Sealy 6-9 = ee ew ee 225°C 
Recommended Heat Dissipating Plate Connector - - - - -  -  -  Eimac HR-6 
Maximum Over-all Dimensions: 
Dect Mee eet ile) Soe ee ne tem. guity hoo panicles 
Diameter PR ICP Poe SRR iim inl, y=) abn les Wit=ke gist) tL eo 2:00 pinches 
WEtRWelthteremres Bio) aye ta hts) pe elie as level Ce 5 = 9 ounces 
Shippingmy Glent-Gapproxs:)- ss sah i=), = tee Mea tithe are cil whee ens 1 pound 
MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - - - - 30,000 MAX. VOLTS 
PLATE DISSIPATION - - - - - - - 90 MAX. WATTS 
D-C PLATE CURRENT! - - - - - - - 250 MAX. MA 
PEAK PLATE CURRENT- - - - - - - 3.0 MAX. AMPERES 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke- -input filter incorporating the “‘critical’’ value (or larger) 
of input inductance: For maximum d-c current ratings under this and other load conditions see discussion under ‘‘Application.”’ 


(Revised 12-15-65) Copyright 1952, 1965 by Varian Associates 


APPLICATION 


MECHANICAL 


Mounting — The 2-150D must be mounted vertically 
with the base either down or up. The lead to the plate 
terminal of the tube should be flexible. 


The 50-watt jumbo 4-pin bayonet base fits an E. F. 
Johnson Co. No. 123-211, a National Co. No. XM-50, or 
an equivalent socket. In some circuits, particularly 
those of the voltage multipliers illustrated in Fig. 2, it 
may be necessary to mount the socket on stand-off 
insulators, or on a sheet of insulating material, to pro- 
vide adequate insulation to ground. 


Cooling — The 2-150D is cooled by convection and 
radiation. Clearance should be provided around the 
glass envelope adequate for the free circulation of air. 
An Eimac HR-6 Heat Dissipating Connector or equiva- 
lent is required on the plate terminal. 


The maximum temperature at the plate seal must 
not exceed 225°C. A convenient accessory for measur- 
ing this temperature is “Tempilag,’ a temperature- 
sensitive lacquer available from the Tempil Corpora- 
tion, 132 W. 22nd Street, New York 11, N.Y. 


ELECTRICAL 


Filament Operation — For maximum tube life, the fila- 
ment voltage, as measured at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range from 4.75 to 5.25 volts. In applica- 
tions which require the diode to deliver high peak cur- 
rents, it is important to maintain the filament voltage 
at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEAS- 
URING RECTIFER FILAMENT VOLTAGE. THE FIL- 
AMENT CIRCUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-150D reach- 
es operating temperature in a fraction of a second after 
application of voltage. Plate voltage may be applied 
simultaneously with filament voltage. 


Plate Operation—With low room illumination, the plate 
of the 2-150D begins to show color as the maximum 
plate dissipation rating of 90 watts is approached. The 
maximum peak inverse voltage rating of 30,000 volts 
should not be exceeded at any time. 


Performance — The accompanying table shows some 
maximum performance capabilities of the 2-150D 
when used as a power-supply rectifier. 


2-150D MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 

Single-Phase, 

Half-Wave 10,600 11,800 200 Bice | Deets 

Single-Phase, 

Full-Wave 10,600 11,800 400 9500 500 

Single-Phase, 


Bridge 21,200 23,600 400 19,000 500 
10ne-half the transformer secondary voltage. 

Maximum D-C Current Ratings — Plate dissipation 
rather than peak current usually limits the d-c current 
which the 2-150D is capable of delivering to the load. 
Because the plate dissipation associated with a given 
d-c current depends upon the amount of ripple and its 
wave-shape, circuit conditions will determine the maxi- 
mum d-c current rating of the tube. 


Choke-Input Filter — The maximum d-c current rating 
of the 2-150D is 250 milliamperes when the load incor- 
porates a choke-input filter with the “critical” value (or 
larger) of input inductance (Lr in Fig. 1): 


Least for full-wave single-phase rectifiers, 
Lo= tet for half-wave three-phase rectifiers, 
—Rert 


for full-wave three-phase rectifiers, 


lo 


where: L.—“critical” value of input inductance (henries), 
f=supply-line frequency (cycles per second), 
Rove Load voltage (volts ) 
Load current (amps) 


Choke-input filters are not normally used with single- 
phase half-wave rectifiers. 


Capacitor-Input Filter — The 2-150D is particularly 
suitable for power-supply applications demanding high 
voltage at low current. Under these conditions capaci- 
tor-input filter circuits become desirable. The maxi- 
mum d-c current rating of the 2-150D when no input 
choke is incorporated in the filter depends upon the 
total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each 
tube. The circuit diagrams and tabulation in Fig. 2 are 
so arranged and labeled that this required series resis- 
tance may be found for a wide range of load condi- 
tions. This may be done by determining the value of 
the following quantities. 


E. is the filter-input d-c voltage. While this is usually 
the entire load voltage, in the case of voltage multipliers 
it is the load voltage divided by the multiplication factor. 


I, is the d-c current per tube. This is the entire load 
current only in the case of the simple half-wave recti- 
fier or half- or full-wave multiplier. In the case of full- 
wave center-tapped or bridge rectifiers, I, is half the 
load current. 


R. is the total charging-circuit resistance. A certain 
minimum value of charging-circuit resistance is neces- 
sary to limit the peak value of current to which the 
tubes will be subjected under given load conditions. 
This required minimum depends upon the d-c current 
per tube (I,), and has been tabulated in Fig. 2 as a 
percentage of the effective load resistance per tube 
(E./I,). The total charging-circuit resistance involves 
the internal resistance of the rectifier tube, R,, the 
added series resistor, R,, and the equivalent internal 
resistance of the a-c voltage supply, Ri. 


R, is the plate resistance of the 2-150D, which may 
be taken as 300 ohms. 


R; is the equivalent internal resistance of the supply. 
This may be taken as the regulation of the high-voltage 
supply expressed as a decimal multiplied by the load 
resistance used in measuring this regulation. 


R, is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resis- 
tance up to the required minimum. Its value may be 
found from the formula associated with each of the 
circuits of Fig. 2. This resistor must be inserted in such 
a position in the circuit that it protects all tubes. 


Tubes may be operated in parallel to increase the 
output capability in a given circuit. When two tubes 
are placed in parallel at each place where one is shown 
in the circuits of Fig. 2, the plate resistance (R,) will 
be half as great and the load maximum allowable load 
current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating 
of the 2-150D is 30,000 volts. In single-phase power- 
supply rectifier circuits the peak inverse voltage to be 
used in design is the peak a-c supply voltage (1.41 
times E,., in Fig. 2) in the case of bridge circuits, and 
twice this value in the case of half- and full-wave recti- 
fiers and voltage multipliers. Peak inverse voltage in 
three-phase operation depends upon the circuit em- 
ployed, and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor- 
input filter circuits assume values of input capacitance 
large enough to hold the ripple to a low value. In spe- 
cial applications where a larger percent ripple is toler- 
able, and filter capacitance is low, the 2-150D is cap- 
able of larger d-c output currents. 

As a unidirectional conductor in d-c circuits where 
the current is continuous and the percent ripple is 
moderate, the maximum current rating of the 2-150D 
is 500 milliamperes. 


The plate characteristic curve for the 2-150D serves 
as a guide to special applications. The maximum plate 
dissipation rating of 90 watts, the maximum peak in- 
verse voltage rating of 30,000 volts, and the maximum 
peak plate current of 3.0 amperes must not be exceeded. 


eh 
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LOAD 
RECTIFIER LOAD VOLTAGE CURRENT 


Fig. |. Rectifier with Choke-Input Filter 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the "high" 
side of Ernie! 


milliamperes per tube 


D-C Plate Current (I,) 


: percent of Effective 
Tomah eC Die (Re) ; : Load Resistance per 
c Tube (E¢/Ip) 


A-C Supply Voltage times Filter-Input 
’ ; ‘ D-C Voltage (E;) 


rms 


times Filter-Input 
D-C Voltage (E<) 


Peak Inverse Voltage 
('/o these values for circuit b.) 


Fig. 2 Eimac 2-150D Basic R-C Circuits (for any one of the indicated loads) 
R;=Equivalent resistance of voltage source 
Rp=300 ohms (150 ohms for two tubes in parallel) 
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867 DIA.MAX. 


24 DIA.MAX. 


BOTTOM VIEW 


O82 DIA. MAX; 


325 MAX. 
.294MiN. 


DIMENSIONS 
IN INCHES 


Printed in U.S.A. 882 


EIMAC ae) 


MEDIUM MU 
TRIODE 


The Eimac 3CX2500F3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500F3 is an exact replacement for the Eimac 3X2500F3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 


The tube is equipped with flexible filament and grid leads which 
simplify socketing and equipment design for industrial and communica- 
tion frequencies below 30 megacycles. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
MOMage una Meee a) st le et pA volts 
Current - - - - - - - - - - 48 53 amperes 
Amplification Factor - . - Se oN a - - 19 26 
Direct Interelectrode Capacitances: 
Grid-Plate - - - - - - - - . - - 16.8 PEND uuf 
> Pad lamooteetne amet e) gre be aha slab) 24 99'9 40.2 uuf 
Plate-Filament - - - - - - - - - 0.6 ie uuf 
Transconductance (1b = 830 ma., Eb = 3000 v.) - - 20,000 umhos 
Highest Frequency for Maximum Ratings - - - Sale ae 30 mc 
MECHANICAL 
ed eet ee Rh eR ne oP eA oes 8 nee = et ta iw ice See) ouflinerdsawing 
Mounting - =e ys - - = 1s = ee - - -  -  - = Vertical, base down or up 
Maximum Anode Care and Seal Temperatures’ - - - - - - = - = = - - - - e250 ce 
Cooling - - Sa) - - - eo - - = : =o aes =) f= tke. = NU OCeGEAIn 
Maximum Over-all Dimensions: 
Length (Does not include filament connectors) - - - - - - - = - = - - - - 8.6 inches 
Diameter - . - . - - - - - - - = - = - - - = - - 4.16 inches 
Length of Filament Connectors faoerociniate) + - - = = = 2 = = - - = - - 9.5 inches 
Net Weight - - - - . - - each | pe Pe ae a et Oe ont 7,5 DOUNTE 
Shipping Weight apprn dete: hy RCFE a ane ee WT) aS SD ate ee ee ey RAL eee Re oe Alara 3 1y%e | 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 30 Mc) 
OR OSCILLATOR D-C Plate Voltage - - - = 4000 5000 6000 volts 
D-C Plate Current’ - - - - - = DE 2:5 2.08 amps 
Conventional Neutralized Amplifier, D:CiGrid sVoltage ae we en ee 00m =-4 50) ee 500ivolis 
Class-C FM or Telegraphy (Key-Down Conditions) D-C Grid Current - oe se ag 245 265 180 ma 
Peak R-F Grid Input Voltage* - Snes 580 750 765 volts 
MAXIMUM RATINGS Driving Power* - a! Ait nr 142 197 136 watts 
D-C PLATE VOLTAGE oT ne yl Obs 6000 MAX. VOLTS rite Rae se Be eyo 34th cies 68 : is ent: watts 
Plate Input Power - - - = - - 10,000 12,5 F watts 
D-C PLATE CURRENT r 7 % 2.5 MAX. AMPS Plate ROIss| pation Makennn 0a ets ke 2500 2500 2500 watts 
PLATE DISSIPATION - - - - 2500 MAX. WATTS Plate Output Power 9 > "= ot = 7500 10,000 10,000 watts 
GRID DISSIPATION - 23) aise 150 MAX. WATTS *Approximate values. 
PLATE-MODULATED RADIO-FREQUENCY TRIGA AGRERAR ON Treaubrsiss betanONtcliNL!)\_, elt aaa 
- a a - - - - - - ¥ 
AMPLIFIER Bc Plate Gurrant bol sued uate Sate” ke 1.67. 1.47 1.25 amps 
. . : D.C (GrideVoltacem ata nnee =. Spee 450 500 550 volts 
Conventional Neutralized Amplifier, TEE a ce = Olan rae 148 156 ta 
Class-C Telephony (Carrier Conditions) Peak R-F Grid Input Voltage" he 685 715 ‘760voelts 
% ) MAXIMUM RATINGS Driving Power* - - an he 125 100 115 watts 
if Grid Dissipation*  - - - - - - 43 30 32 watts 
D-C PLATE VOLTAGE z 7 : 5500 MAX. VOLTS Piate Input Power - - - - - - 6670 6615 6250 watts 
D-C PLATE CURRENT a 0) Fis 2.0 MAX. AMPS Plate Dissipation - - - - - - 1670 1315 950 watts 
PLATE DISSIPATION - - -— - 1670 MAX. WATTS Plate Quipyr Powers’ 2. 0s) 8) 5000 5300 5300 watts 
GRID DISSIPATION - - -— - 150 MAX. WATTS Apptekinste SSICSE: 


(Revised 12-15-65) Copyright 1964, 1965 by Varian Associates 


= hart 3CX2500F3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION - - = - 
GRID DISSIPATION - - - - 


6000 MAX. VOLTS 
2.5 MAX. AMPS 
2500 MAX. WATTS 
150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - - 4000 5000 6000 volts 
D-C Grid Voltage! - ast fe —150 —190 —240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - - - 4.0 As 3.0 amps 
Effective Load, Plate to Plate- - - - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power” - - - 340 230 225 watts 
Max-Signal Nominal Driving Power* - — - 170 Ins 113 watts 
Max-Signal Plate Output Power - - - 11,000 11,000 13,000 watts 


* Approximate values. 
1Adjust to give listed zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION,’’ POSSIBLY EXCEEDING 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling — 


Forced-air cooling must be provided to hold 
the ceramic-to-metal seals and anode core tem- 
perature below the maximum rating of 250°C. 
At ambient temperatures above 50°C, at higher 
altitudes and at operating temperatures above 
30 mc, additional air flow must be provided. Sea 
level and 10,000 foot altitude air-flow require- 
ments to maintain seal temperatures below 
200°C and 50°C ambient air are tabulated 
below (for operation below 30 mc). 


Anode-to-Base Air Flow! 


Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 

1500 33 6 48 9 

2500 66 LEP AS 96 Espey 


Base-to-Anode Air-Flow 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1500 32 6 47 9 
2500 7) 1.0 83 ifs: 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 
1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 
250°C. No separate air is required with base-to- 
anode airflow. 


Filament Voltage — 


The filament voltage as measured directly at 
the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of 
from 7.12 to 7.87 volts. Tube life may be ex- 
tended by operation at the lower end of this 
range. 


Bias Voltage — 


There is little advantage in using bias voltages 
in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applica- 
cations. Where bias is obtained from a grid 
resistor, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in 
the event of loss of excitation. 


Plate Voltage — 


The plate-supply voltage for the 3CX2500F3 
should not exceed 6000 volts. In most cases 
there is little advantage in using plate supply 
voltages higher than those given under “Typical 
Operation for the power output desired. 


Grid Dissipation — 


The power dissipated by the grid of the 
3CX2500F3 must never exceed 150 watts. Grid 
dissipation is the product of dc current and 
peak positive grid voltage. 

In equipment in which the plate loading varies 
widely, such as oscillators used for radio-fre- 
quency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. With lightly loaded conditions the grid 
driving power should be reduced so that the grid 
current does not exceed one-tenth of the plate 
current. 


3CX2500F3 Sat} — 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
ss at plate voltages of 4000, 5000 and 6000 volts. These charts 
Sessuecer erarsueee show combined grid and bias losses only. The driving-power 
Sceeege, es deaueeueae and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 
shown on the first page under 4,000, 5000 and 6000 volts 


POWER OUTPUT-WATTS respectively. 
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= HEN SCX2500H3 


MEDIUM-MU 
AIR-COOLED 
POWER TRIODE 


The Eimac 3CX2500H3 is an air-cooled ceramic-metal power triode { 
designed primarily for use in industrial radio-frequency heating services. 
Its air-cooled anode is conservatively rated at 2.5 kilowatts of plate dissipa- 
tion with low air flow and pressure drop. 

Input of 12.5 kilowatts is permissable up to 75 megacycles. Plentiful 
reserve emission is available from its 390 watt filament. The grid structure 
is rated at 150 watts making this tube an excellent choice for severe appli- 
cations. 

GENERAL CHARACTERISTICS uit 
ELECTRICAL } i 
Filament: Thoriated-Tungsten Min. Nom. Max. = 2 
Voltage Be aA OS CE Te ie fas Volts 
Current pepe beer a=. AG 53. Amps 
Memplification Factor .-. - ~- ‘= - - 20 
. | Interelectrode Capacitances, Grounded Cathode: 
Grid-Filament - - - - - 29.2 40.2 ppf 
Plate-Filament - - - - - 06 12 ppt 
Grid-Plate gs = fn. yee a 6.8 23.2) )petL 
Frequency for Maximum Ratings - -— - 75 Mc 
MECHANICAL 
ee ee a Ce OTe me) et eet hee wee ay cep .i\ > SeezOutling 


Operating Position Sale ie igiew ee =) Siw R yr Bo ae ee Ss oe Vertical, base up or down 


Ove) Ree Re re a a en i ee. Forced Air 
Maximum Operating Temperature - -  - - = = = = + «= «s} % |= 250°C 
Maximum Dimensions: 
Height Sai ica PR ge) Oe ve Bue) = dalle, =) =) See Outline 
PI nC CVE ES fie 8 ae) ss Reo ee Uh ania ee Moss a) ? Seg: Outline 
PeCOV Clutter em OE ER yet ee =), +) 16.5; Pounds 
RF INDUSTRIAL OSCILLATOR TYPICAL OPERATION* 
Class-C (Filtered DC Power Supply) DC Plate Voltage 4000 6000 Volts 


DC Plate Current - 
DC Grid Voltage - 


PAIS. 2.08 Amps 


MAXIMUM RATINGS: —500 Volts 


eee a Sal en | 
wo 
Oo. 
oO 


us Tae oe ete : 6000 VOLTS DC Grid Current _ - 245.180 Amps 
D T Ties: ; 2.5 AMPS ve puree 
arte tered a Peak Positive Grid Voltag 280 265 Volts 


- —1000 VOLTS 


Driving Power- - - 142 136 Watts 


“gt ig aT Ta Th | 
NO 
b 


PLATE DISSIPATION (Nominal) 


DC GRID CURRENT - AMP ; 
Plate Input Power -~ - - 10,000 12,500 kw 
PLATE INPUT POWER _ - 12.5 KW Plate Dictinstionztand. - 2500 2/500 kW 
: 2.5 KW Plate Output Power : - 7,500 10,000 kw 
. ] *Loaded Conditions Approximate Load Impedance - 910 1,625 Ohms 


NOTE: ‘‘Typical Operation’? data are obtained by calculation from published characteristic curves. No allowance for circuit: losses has been made. 


(Effective 3-15-66) Copyright 1966 by Varian Associates 
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APPLICATION 


ELECTRICAL 


Filament — The rated filament voltage for the 
3CX2500H3 is 7.5 volts. Filament voltage, as 
measured at the tube, must be maintained at 
7.5 volts plus or minus five percent for maxi- 
mum tube life and consistent performance. 


Control Grid Operation — The grid current rat- 
ing is 0.4 ampere dc. This value should not be 
exceeded for more than very short periods such 
as during tuning .Over-current protection in the 
grid circuit should be provided. Ordinarily it 
will not be necessary to operate with more than 
0.275 amperes grid current to obtain reasonable 
efficiency. In industrial heating service with 
varying loads, grid current should be monitored 
continuously with a dc current meter. The max- 
imum grid dissipation rating is 150 watts. 


Plate Operation — Maximum plate voltage rat- 
ing of 6000 volts and maximum plate current 
of 2.5 amperes dc should not be applied simul- 
taneously as rated plate dissipation may be ex- 
ceeded. The 12.5 kilowatts input rating applies 
for Class C amplifier or oscillator service with 
no modulation. 


Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 


Spark gaps from plate to ground should be 
used to prevent voltages from flashing across 
the tube envelope during any fault conditions. 


High Frequency Operation — The 3CX2500H3 
is usable to 110 Mc. At this frequency, plate 
voltage must be reduced to 4000 volts in Class 
C service. 


MECHANICAL 


Mounting — The 3CX2500H3 must be mounted 
vertically either base up or down. A mounting 
flange is provided on the grid terminal to allow 
bolting the tube to a grid deck or a strap. Fila- 
ment voltage is applied through two heavy flex- 
ible leads. 


Cooling — Forced-air cooling must be provided 
to hold the ceramic-to-metal seals and anode 
core temperature below the maximum rating of 
250°C. At ambient temperatures above 50°C, at 
higher altitudes and at operating temperatures 
above 30 mc, additional air flow must be pro- 
vided. Sea level and 5000 foot altitude air-flow 
requirements to maintain seal temperatures be- 
low 200°C in 50°C ambient air are tabulated 
below (for operation below 30 mc). 


Anode-to-Base Air Flow 
5000 Feet 


Pressure Drop 
Inches Water 


0.74 


Sea Level 


Asie ts Lad 
1500 33 
2500 66 


Base-to-Anode Air Flow 


5000 Feet 


oo 
pseenee ue ie Pressure Drop Air Flow Pressure Drop 
Inches Water CFM Inches Water 
0.74 
123 


Pressure Drop 


Air Flow 
Inches Water CFM 


1500 32 
2500 o7 


*Since the power dissipated by the filament represents about 400 watts and 
since grid dissipation can, under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation for an additional 500 watts. 


Additional stem cooling air must be provided. 
14 CFM of air directed against the center rod 
12’’ below the outer filament contact ring by a 
1144” I.D. air duct arranged at a 45° angle with 
the center line of the tube will provide adequate 
cooling. 


Special Application — If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Division, 
Eimac, 301 Industrial Way, San Carlos, Calif. 
for information and recommendations. 


3CX2500H3 het — 


OIMENSIONS IN INCHES 


DIMENSIONAL DATA 


(o) 
E 


7.000 
L 


| 4.156_| 

| 4.250 | 

| 3.062 | 

| 1953 _| 
EA 
rer__| .843 | 
| 812 
Neal 


GRID FLANGE 


FILAMENT LEADS 


NOTES: 
l. REFERENCE DIMENSIONS ARE FOR 
INFORMATION ONLY AND ARE NOT 
REQUIRED FOR INSPECTION PURPOSES. 
2. THERE ARE 12 HOLES IN GRID FLANGE. 
3. GRID FLANGE AND FILAMENT LEADS 
RIENTED AS SHOWN 
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@ EIMAC MEDIUM-MU TRIODE 


The Eimac 25T is a medium-mu, power triode having a maximum plate dissipation of 25 watts 
and is intended for use as an amplifier, oscillator or modulator. It can be used at its maximum ratings 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


at frequencies as high as 60 Mc. he 
Cooling of the 25T is accomplished by radiation from the plate, which operates at a visible ay 2 
red color at maximum dissipation and by means of air convection around the envelope. » 
GENERAL CHARACTERISTICS \ 
ELECTRICAL ( eo 
Filament: Thoriated tungsten | 
yonager f . ; . : : = = = : - - 6.3 volts | of ' 
Current - G = = = = - - - - - - - 3.0 amperes Pr 
Amplification Factor (Average) E “ 4 Z P 2 2 % c : s - 24 : MADE : . 
Direct Interelectrode Capacitances (Average) | yal : 
Grid-Plate - - - - -  - - - - - - - 1.5 wpf \ 
Grid-Filament - : = & 2 : P ‘ . i 7 22 el be no 
Plate-Filament - : - - - - - - - : - - 0.2 nyuf 
Transconductance (i,=25 ma.,E,=1000v.)  - - - - - - - - 2500 ,mhos 
Frequency for Maximum Ratings - - - . - - - - - - - 60 Mc. a 
MECHANICA ery 
Base : ‘ : é : = : = - - - - Small 4-pin, RMA type A4-5 


Basing (See outline drawing) - - -~— - 


RMA type 3G 


Mounting - - - - 2 - = = 2 = = - Vertical, base down or up 
Cooling - - - - - - - : - - - - Convection and Radiation 
Recommended Heat Dissipating Connector: 
Ce ae ereieNe idan Sb 8 he in Vem Se eS 2) 5) * na Vee SR 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - - - - - - - 4.38 inches 
Diameter - - - - - - - - - - - - - - - - - - - 1.44 inches 
Net Weight - - - - - - - - - - - - - - - - - - - - - 1.5 ounces 
Shipping Weight (Average) - - - - . - - - - - Et ae - = ie ee ROFpogna 
TYPICAL OPERATION, CLASS ABz 
AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless otherwise specified 
AND MODULATOR D-C Plate Voltage - - - - - 750 1000 + ~—«:1250. Volts 
D-C Grid Voltage (approx.)* - - —20 —30 —42 Volts 
Class-B Zero-Signal D-C Plate Current . 3 2 a4 Ma. 
Max-Signal D-C Plate Current - a. 
MAXIMUM RATINGS, PER TUBE Effective Load, Plate-to-Plate, = 12,000 17,000 21,400 Ohms 
a a 3 ; A Peak A-F Grid Input Voltage (per tube 10 120 35 Volts 
Sema  OHACE 2000, MaKe OETS Max-Signal Peak Driving Power -  - 5.5 6.0 6.8 Watts 
MAX-SIGNAL D-C PLATE CURRENT - 75 MAX. MA. Max-Signal Nominal Driving Power 
(approx.)  - - - - - - 2.8 3.0 3.4 Watts 
PLATE DISSIPATION - - - -— = 25 MAX. WATTS Max-Signal Plate Power Output - 60 85 112 Watts 
GRID DISSIPATION’ - - - - - 7 MAX. WATTS *Adjust to give stated zero-signal plate current. 
TYPICAL OPERATION 
PLATE MODULATED RADIO D-C Plate Voltage - - ~ - - 1000 1250 1600 Volts 
FREQUENCY AMPLIFIER D-C Plate Current - - - - > 60 60 53. Ma. 
c c Carri rf D-C Grid Voltage - - - - -> —120 —140 —170 Volts 
lass-C Telephony (Carrier conditions, per tube) niGiSHalClrrentaae : if r : 14 13 iI Ma. 
Peak R-F Grid Input Voltage - - - 235 255 280 Volts 
MAXIMUM RATINGS Driving Power - - - - - 3.3 3.3 3.1 Watts 
! Q a4 2 : Ms Grid Dissipation - - - - - 1.6 1.5 1.2 atts 
D-C PLATE VOLTAGE 1600 MAX. VOLTS Plata; Pawarsinediaie i ; : bo % 85 Watts 
D-C PLATE CURRENT - - - - - 60 MAX. MA. Plate Dissipation - - - - . 13 15 17. Watts 
PLATE DISSIPATION - - - - = - 17 MAX. WATTS Plate Power Output - - - - = 47 60 68 Watts 
The above figures show actual measured tube performance and do not 
GRID DISSIPATION - - - - - - 7 MAX. WATTS allow for variations in circuit losses. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
D-C Plate Voltage - . - - - 1000 1500 2000 Volts 
AND OSCILLATOR D-C Plate Current - - - - - 72 67 63 Ma. 
mgs - i = a = © “ = a — Vv 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) t bile yale SA ae DN Ee +: a He Ma 
Peak R-F Grid Input Voltage - - - 170 195 245 Volts 
MAXIMUM RATINGS Driving Power eee! Wrath: ho ie Aye 1.3 2.2 4.0 Watts 
D-C PLATE VOLTA : _ if 2 rid Dissipation - . . - - 9 1.3 2.1 Watts 
= 2000. MAX. VOLTS Plate Power Input - - - - . 72 100 125 Watts 
D-C PLATE CURRENT - - - - 75 MAX. MA. Plate Dissipation - - - - 25 25 25 Watts 
PLATE DISSIPATION - - - - - 25 MAX. WATTS baie ah ile Ds Vain t ate Lae us ; 2 er ee 
e above figures show actual measured tube performance and do not 
GRID DISSIPATION - - - ott aw 9% 7 MAX. WATTS allow for variations in circuit losses. 


(Revised 12-15-65) Copyright 1951, 1965 by Varian Associates 
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DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1000, 1500 and 
2000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by ian. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1000, 
1500, and 2000 volts respectively. 
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S04TL 


EIMAC LOW-MU TRIODE 


® * 
9 MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 304TL is a low-mu, power triode having a maximum plate dissipation rating of 300 watts, and is 
intended for use as an amplifier, oscillator or modulator, where maximum performance can be obtained at low 
plate voltage. It can be used at its maximum ratings at frequencies as high as 40-Mc. 

Cooling of the 304TL is accomplished by radiation from the plate, which operates at a visible red color at 
maximum dissipation, and by means of air convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - . - - 5.0 or 10.0 volts 
Current - - - - . - - - - 25.0 or 12.5 amperes 
Amplification Factor (Average) - - - - - - - - 12 
Direct Interelectrode Capacitances (Average) 
SHES coy Boeke ee Sa a ee ee 8.6 pyif 
Grid-Filament - - - - - - 2 - - - 12.1 wf 
Plate-Filament - - - - - - - - - - 8 pf 
Transconductance (i,=1.0 amp., E,=3000 v, e-= —I75v.)} - : - 16,700 jmhos 
Frequency for Maximum Ratings - - = - - : = 40 Mc. 
eruancAL 
Base - - - - - - . - . . - Special 4 pin, No. 5000B 
Socket - - - - - - - - - - Johnson No. 124-213 or Equivalent 
Mounting - - - - - : - - - - - Vertical, base down or up 
Cooling - - - . - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connectors: 
Plate - - - - = - - = = = r 7 = vay TiR-7 
rid Me em ee elie eye ee cea hs Fee AP orb n ¢ 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - 7.625 inches 
i ) Diameter - - - - - - - - - - - 3.563 inches 
Net weight - - - - - - - - - - - 9 ounces 
Shipping weight [Average - - - - - - - - - : 2 pounds 
AUDIO FREQUENCY POWER AMPLIFIER PLATE MODULATED RADIO FREQUENCY 
AND MODULATOR AMPLIFIER 
Class B (Sinusoidal wave, two tubes unless otherwise specified) Class-C Telephony (Carrier conditions, per tube) 
MAXIMUM RATINGS MAXIMUM RATINGS 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS DG PLATE VOLTAGES 2) = 2000, 
MAX-SIGNAL D-C PLATE CURRENT D-C PLATE CURRENT - - - - = 700 MAX. MA. 
PER TUBE Ere pe PLATE DISSIPATION - -  -  - 200 MAX. WATTS 
“ny BAe 2 00 MAX. MA. ERIDSDISSIPATION, 2-5 50 MAX. WATTS 
PLATE DISSIPATION, PER TUBE - - 300 MAX. WATTS 
TYPICAL OPERATION (Power input limited to 500 and 1000 watts)* 
TYPICAL OPERATION, CLASS AB, Dorste: Vollsgenins pica ota OO eae ae neal 
- ate Current - - - : 
D-C Plate Voltage - - - 1500 2000 2500 3000 Volts Total Bias Voltage - : - —500 —500 —525 —550 Volts 
D-C Grid Voltage (approx.)* - —I18 —170 —230 —290 Volts Fixed Bias Voltage - = - —410 —275 —300 —300 Volts 
Zero-Signal D-C Plate Current - 270 200 160 130 Ma. Grid Resistor - - - - 3000 ieee ore aoe yu 
aCe 4 5 D-C Grid Current - - - 30 a. 
Max Signal D-C Plate Current 572 546 483 444 Ma. Peak R-F Grid Input Voltage | | Ie 690. 620. 715 Velke 
Effective Load, Plate-to-Plate - 2540 5300 850012,000 Ohms Driving Power - . < 18 52 1! 36 Watts 
Peak A-F Grid Input Nolede Grid Dissipation = - - - 3 15 2 9 Watts 
(per tube) - - 118 170 230 290 Volts Plate Power Input - - - 500 1000 500 1000 Watts 
Max-Signal Peak Driving Power 0 0 0 0 Watts Plate Dissipation —- 2 ; 90 190 Toye Wath 
Max-Signal Plate Power Output 256 490 610 730 Watts ponte Law er Ourput He ihe tae sed oe 


*The figures are for convenience in obtaining a 500 or 1000 Watt carrier 
input per tube to the modulated amplifier. The output figures do not allow 
for circuit losses. 


*Adjust to give stated zero-signal plate current. The effective grid circuit 
resistance for each tube must not exceed 250,000 ohms. 


A btdreel oe era htm peri Srineciaee 1500 2000 2500 Volt 
- 4 2 : - ate Voltage - - = olfs 
D-C Plate Voltage ; 1500 2000 2500 3000 Volts DiC Plate Cartentet J 520 525 450 Ma. 
D-C Grid Voltage (approx.)* - —I18 —I70 —230 —290 Volts Total Bias Voltage - i i. —370 —500 —550) Vols 
Zero-Signal D-C Plate Current - 270 200 160 130 Ma. Fixed Bias Voltage - - - —Il60 —260 —440 Volts 
Max-Signal D-C Plate Current - 1140 1000 900 800 Ma. eth pees Rae As sh ee ahs on 
° ri urrent - - - a. 
2 Effective Load, Plate-to-Plate - 2750 4500 6600 9100 Ohms Peak R-F Grid Input Voltage 5 545 495 720 Volts 
Peak A-F Grid Input Voltage Driving Power - 2 2 4I 55 40 Watts 
(per tube) % x - 245 290 340 390 Volts Grid Dissipation - - . 13 15 10 Watts 
Max-Signal Peak Driving Power 78 87 95 110 Watts Plate Power Input - - . 780 {050 1125 Watts 
Max-Signal Nominal Driving Power Plate Dissipation - - . 200 200 200 Watts 
(approx.) - ‘ P ie 39 44 48 55 Watts Power Output - - - - 580 850 925 Watts 
Max-Signal Plate Power Output 1100 1400 1650 1800 Watts = “Disse'Tnc sisted Class © amplifier, The output figures donot. aliow. for 
*Adjust to give stated zero-signal plate current. circuit losses. 


(Effective 12-15-65) Copyright 1958-65 by Varian Associates 
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RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION* een a 
- ate Voltage - - - - olts 

AND OSCILLATOR D-C Grid Nehace . sme st 2250 e308 = 400 vonS 

D-C Plate Current - - - . 665 600 500 Ma. 

Class-C Telegraphy or FM Telephony D-C Grid Current - - - 90 85 80 Ma. 
(Key-down conditions, per tube) Peak R-F Grid Input Voltage - - 430 480 575 Volts 
Driving Power (approx.) - - - 33 36 40 Watts 
MAXIMUM RATINGS Grid Dissipation - - - - i rT 8 Watts 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS Plate Power Input - : - - 1000 »=6.1200-~——« 1500 Watts 
D-C PLATE CURRENT - k a 900 MAX. MA. Plate Dissipation = - - - - 300 300 300 Watts 
PLATE DISSIPATION - p ; , 300 MAX. WATTS Plate Power Output - - - - 700 900 1200 Watts 


*The figures show actual measured tube performance, and do not allow for 


GRID DISSIPATION ~§ - - - - 50 MAX. WATTS circuit losses. 


123 +.003 met i MIN. 
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DRIVING POWER vs. POWER OUTPUT Hise 
The three charts on this page show Fh H LEE 


the relationship of plate efficiency, E,=ISOOVOLTS 
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power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 volts. These charts show com- 


bined grid and bias losses only. The 
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Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 
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TOTL 


EIMAC MEDIUM-MU TRIODE 


i MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 750TL is a medium-mu power triode intended for use as an amplifier, 
oscillator, or modulator. It has a maximum plate dissipation rating of 750 watts and a 
maximum plate voltage rating of 10,000 volts at frequencies up to 40 Mc. The 750TL 
is cooled by air-circulation and radiation. 

The 750TL in class-C r-f service will deliver up to 3000 watts plate power output 
with 125 watts driving power. Two 750TL’s in class-AB: modulator service will de- 
liver up to 3500 watts maximum-signal plate power output with 46 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - - 7.5 volts 
Current - - - - - ° - - . 20.0 22.7 amperes 
Amplification Factor - - - - - - - 4 14.5 16.5 


Direct Interelectrode Capacitances: 
Grid-Plate - 5 - - - - - - 5.0 7.0 put 


Grid-Filament - - - - . - - 7.0 10.0 ppt 
Plate-Filament = - - - - - 0.9 15 pf 
Transconductance (I,—250 ma., E,—5000 v.) - - - - - - 3500 umhos 
Frequency for Maximum Ratings - - - - - - : : - - 40 mc 
AAS shale 
Base - - - - - - - - - - - - - Special 4-pin 
Connections - - - - - - - - - - - - See outline drawing 
Socket - - - - - . - - - Johnson type No. 124-214 or equivalent 
® Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - . - - - - - - Air-circulation and radiation 
Recommended Plate and Grid Heat-Dissipating Connectors - - - - =_ = = : = = - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - BN Ae - - - - = =) a= = = = - - 17.0 inches 
Diameter - - - - - - - - - - - - i - : = - - 7.13 inches 
Net Weight (Average) - - : . - - . - - - at (ee ae - - - - - 2.9 pounds 
Shipping Weight (Average) - - - ee . - - - - Br) base aie - - - - - 13 pounds 
AUDIO-FREQUENCY POWER AMPLIFIER Sea haa tee (Two tubes unless otherwise Hains. ae fi 
OR MODULATOR DiC GridiVeltageiskcae aes a line scans cag ueameas 
ge = - - - — volts 
Class-AB, (Sinusoidal wave) pore roa ee ae Current - - - as or Hy ma. 
ax-Signa Plate Current - - - 5 ma 
MAXIMUM RATINGS (Per tube) Effective Load, Plate-to-Plate - - - - 8270 12,300 16,300 ohms 
B-GUPLATE VOLTAGE) =f )=5) - y= | -! “) 10,000'MAX. VOLTS pees Grid pedtage (per) tube). 26 -wanks 40 eee 
: < ax-Signal Driving Power* - . - watts 
D-C PLATE CURRENT - - - - - = 1000 MAX. MA Max-Signal Plate Power Input - - - - 3800 4300 5000 watts 
PLATE DISSIPATION - - - - - - 750 MAX. WATTS Max-Signal Plate Power Output - - - - 2300 2800 3500 watts 
GRID DISSIPATION - - - - - - 100 MAX. WATTS 1Adjust to stated zero-signal plate current. 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Me.) 
- ate Voltage - - - - - volts 
OR OSCILLATOR D-C Grid Voltage - - - - - 350 —450 —550 —700 volts 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) D-C Plate Current = = = ~ 713 625 600 625 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) D-C Grid Current* eet he 120 90 90 105 ma 
D-C PLATE VOLTAGE - - - - -  - 10,000 MAX. VOLTS Deritel pec NOHO 8. ee pe 2 MOS BOR tes ee 
D-C PLATE CURRENT - - - - - = 1000 MAX. MA Grid Dissipation® - - - - - 55 40 38 50 watts 
PLATE DISSIPATION ofp) es ee ee 750 MAX. WATTS Plate Power Input - = + + 2140 2500 3000 3750 watts 
GRID DISSIPATION. - - - - - - - 100 MAX. WATTS Plate Power Output - - - - 1390 1750 2250 3000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - . 3000 4000 5000 6000 volts 
AMPLIFIER D-C Grid Voltage = 1 = = u- —500. —S60\" 600 ——950 Rvolts 
CLASS-C TELEPHONY (Carrier conditions, per tube) wen ate liar! See eee ale 4e “oe aa bie: 
- i urr. - - - - 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage ai 1 ape 830 985 1150 1330 volts 
D-G) PLATENVOLTAGE™ 8-8 te = = 8000 MAXS VOLTS Driving Power. en-au = 90) ot on 45 50 60 75 watts 
D-C PLATE CURRENT - - - - - - 800 MAX. MA Grid Dissipation* - . - - x 15 15 16 20 watts 
PLATE DISSIPATION - - - - - - 500 MAX. WATTS Plate Power Input - - . - 1250 1600 2000 2500 watts 
L GRID DISSIPATION - - . - . - 100 MAX. WATTS Plate Power Output - - . - 750 1100 1500 2000 watts 


*Approximate values 
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ke hart 750TL 


APPLICATION 


MECHANICAL 


Mounting—The 750TL must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible. The tube must be protected from vibration 
and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid ter- 
minals of the 750TL. Unobstructed circulation of air 
around the tube is required in sufficient quantity to 
prevent the seal temperatures from exceeding 225° C. 
Forced ventilation of compartments or equipment in 
which the tube is located is usually desirable. Forced 
movement of air across the tube seals and envelope is 
always beneficial, though not necessarily required. 
Tube temperatures may be measured with the aid 
of “Tempilaq”, a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 West 22nd 
Street, New York 11, N. Y. 


ELECTRICAL 

Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated value of 7.5 volts. Variations should 
be kept within the range of 7.5 to 7.85 volts. All four 
socket terminals should be used, placing two in parallel 
for each filament connection. 

Bias Voltage—Although there is no maximum limit 
placed on the bias voltage which may be used with the 
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750TL, there is little advantage in using bias voltages 
in excess of those given under “Typical Operation”, ex- 
cept in certain very specialized applications. 

When grid-leak bias is used, suitable protective 
means must be provided to prevent excessive plate dis- 
sipation in the event of loss of excitation, and the grid- 
leak resistor should be made adjustable to facilitate 
maintaining the bias voltage and plate current at the 
desired value from tube to tube. 

Grid Dissipation—Grid dissipation may be calculated 
from the following expression: 
P; == €cmple 
where: P, = Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I. = D-C grid current. 

€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. In 
equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating of 100 
watts under any conditions of loading. 

Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 750TL should not be 
allowed to exceed the maximum rating. Plate dissipa- 
tion in excess of the maximum rating is permissible for 
short periods of time, such as during tuning procedures. 


FILAMENT CONNECTED 
INTERNALLY TO PIN NO. ]} 


FILAMENT 


4 -4 
FILAMENT CONNECTED 
INTERNALLY TO PIN NO 3 


BOTTOM VIEW 


ALL DIMENSIONS 
IN INCHES 


DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER — WATTS 


The three charts on this page show the 
relationship of plate efficiency, power 
output and approximate grid driving 
power at plate voltages of 4000, 5000 
and 6000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output figures 
do not include circuit losses. The plate 
dissipation in watts is indicated by Pp. 
Points A, B and C are identical to the 
typical Class-C operating conditions 
shown on the first page under 4000, 
5000 and 6000 volts, respectively. 
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EIMAC 


The Eimac 4-125A is a radial-beam power tetrode intended for use as 
an amplifier, oscillator, or modulator. It has a maximum plate-dissipation 
rating of 125 watts and a maximum plate-voltage rating of 3000 volts at 
frequencies up to 120 Mc. 


The low grid-plate capacitance of this tetrode together with its low 
driving-power requirement allows considerable simplification of the associ- 
ated circuit and driver stage. 


Cooling is by radiation from the plate and by air circulation through 
the base and around the envelope. 


The 4-125A in class-C r-f service will deliver up to 375 watts plate 
power output with 2.5 watts driving power. Two 4-125A’s in class-B modu- 
lator service will deliver up to 400 watts maximum-signal power output 
with 1.2 watts nominal driving power. 


GENERAL CHARACTERISTICS 
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(4D21) 
RADIAL-BEAM 
POWER TETRODE 


® 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage epee ee eee meee Sot? eC ea Rs tn ea oe) = ORVONS 
Current 9) rt one Oe tiie mea eee ana) d= 6 a caiineres 

Grid-Screen Amplification Factor (Average ) se - er = > Poo 
Direct Interelectrode Capacitances (Average ) 

Grid-Plategine=t oso yn me UN Nie me mw ee om Oar reenl 

Tt PU terete = aim fy a BA mbm ie inne mncs my sey ies) eh Sate OCS aeer 

Output - - - - - - it paki > ee ee eoere 
Transconductance (1,=50 ma., E,=2500V., E. :=400V.) - - - =  - - 2450 pmhos 
Highest Frequency for Newshinnan pada bayeace org en ee ie) ee Ri res beet errr ce eee B18 he 

MECHANICAL 

ASC cane een is Nm) hw PE Nia eig a) ne de gi) (= '5-pin metalishell 
Basing - - - BPN gy (og a oa ee ik See outline drawing 
BOCKEL a es. EB. rere Co. socket No. 122-275, National Co. No. HX-100, or equivalent 
Mounting Position =e 4 =i0 een eae = | or, ae SOR, - «89 - Vertical; base. down:orap 
OGUN Omran tite em fe Oe eee i ete = Wavem | Radiation and forcedsain 
Recommended Heat-Dissipating Plate Connector serie =) =e me RMAC eG 
Maximum Over-all Dimensions: 
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RADIO-FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 


(Key-down conditions, | tube) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE! . - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 400 MAX. VOLTS 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS 
D-C PLATE CURRENT - . - - 225 MAX. MA 

PLATE DISSIPATION - - - : 125 MAX. WATTS 
SCREEN DISSIPATION - - . - 20 MAX. WATTS 
GRID DISSIPATION - - - : 5 MAX. WATTS 


TYPICAL OPERATION 
(Frequencies below 120 Mc.) 


D-C Plate Voltage = - - 2000 2500 3000 volts 
D-C Screen Voltage - - - 350 350 350 volts 
D-C Grid Voltage - - - —!00 —I50 —I50 volts 
D-C Plate Current - - . 200 200 167 ma 
D-C Screen Current - - - 50 40 30 ma 
D-C Grid Current - - - 12 12 9 ma 
Screen Dissipation - - - 18 14 10.5 watts 
Grid Dissipation - - - . 1.6 2 1.2 watts 
Peak R-F Grid Input poveds 230 320 280 volts 

(approx.) - — - - 
Driving Power (approx.)3 - - 2.8 3.8 2.5 watts 
Plate Power Input - - - 400 500 500 watts 
Plate Dissipation - - - 125 125 125 watts 
Plate Power Output - - . 275 375 375 watts 
AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class-AB, 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - 600 MAX. VOLTS 
MAX-SIGNAL D-C PLATE SSN 

PER TUBE - - - - 225 MAX. MA 
PLATE DISSIPATION, PER TUBE - - 125 MAX. WATTS 
SCREEN DISSIPATION, PER TUBE : 20 MAX. WATTS 
TYPICAL OPERATION 
(Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - 1500 2000 2500 volts 
D-C Screen Voltage - - - 600 600 600 volts 
D-C Grid Voltage’ - - - —90 —94 —96 volts 
Zero-Signal D-C Plate Current - 60 50 50 ma 
Max-Signal D-C Plate Current - 222 240 232 ma 
Zero-Signal D-C Screen Current - —l!l.0 —0.5 —0.3 ma 
Max-Signal D-C Screen Current - 17 6.4 8.5 ma 
Effective Load, Plate-to-Plate - 10,200 13,400 20,300 ohms 
Peak, A-F Grid Input MURED 

(per tube) - - 90 94 96 volts 
Driving Power - - - - 0 0 0 watt 
Max-Signal Plate Dissipation 

(per tube) - . . 87.5 125 125 watts 
Max-Signal Plate Power Output - 158 230 330 watts 
Total Harmonic Distortion . 5 2 2.6 per ct. 


HIGH-LEVEL MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony 


(Carrier conditions unless otherwise specified, | tube) 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE! 
D-C SCREEN VOLTAGE = é = 
D-C GRID VOLTAGE - 2 = . 
D-C PLATE CURRENT - = 2 Z 
PLATE DISSIPATION” - - A s 
SCREEN DISSIPATION - - - - 
GRID DISSIPATION - - i é. 


2500 MAX. VOLTS 

400 MAX. VOLTS 

—500 MAX. VOLTS 
200 MAX. MA 

85 MAX. WATTS 

20 MAX. WATTS 

5 MAX. WATTS 


TYPICAL OPERATION 
(Frequencies below 120 Mc.) 


D-C Plate Voltage - - - - 2000 2500 volts 
D-C Screen Voltage - . - - 350 350 volts 
D-C Grid Voltage - - - - —220 —210 volts 
D-C Plate Current - - - - - 150 152 ma 
D-C Screen Current - - . : 33 30 ma 
D-C Grid Current - - - - - 10 9 ma 
Screen Dissipation - - - - - 11.5 10.5 watts 
Grid Dissipation - - - - 1.6 1.4 watts 
Peak A-F Screen Vohaas! 100% 

Modulation - - - 210 210 volts 
Peak R-F Grid Input Valage approx} - 375 360 volts 
Driving Power (approx.)* = - - - 3.8 3.3 watts 
Plate Power Input - - - - 300 380 watts 
Plate Dissipation - - - - - 75 80 watts 
Plate Power Output = - - - 225 300 watts 


AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 

Class-AB, 

MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - 2 
D-C SCREEN VOLTAGE = 2 : 


MAX-SIGNAL D-C PLATE Sel 
PER TUBE - - 2 2 


PLATE DISSIPATION, PER TUBE - - 
SCREEN DISSIPATION, PER TUBE - 
TYPICAL OPERATION 


(Sinusoidal wave, two tubes unless otherwise specified) 


3000 MAX. VOLTS 
400 MAX. VOLTS 


225 MAX. MA 
125 MAX. WATTS 
20 MAX. WATTS 


D-C Plate Voltage - - - 1500 2000 2500 volts 
D-C Screen Voltage - - 350 350 350 volts 
D-C Grid Voltage - - - —A4l —45 —43 volts 
Zero-Signal D-C Plate Current - 87 72 93 ma 
Max-Signal D-C Plate Current - 400 300 260 ma 
Zero-Signal D-C Screen Current - 0 0 0 ma 
Max-Signal D-C Screen Current - 34 5 6 ma 
Effective Load, Plate-to-Plate - 7200 13,600 22,200 ohms 
Peak A-F Grid Input Voltage 

(per tube) - - 141 105 89 volts 
Max-Signal Avg. Diving Rawar 

(approx.) - - 2.5 1.4 | watts 
Max-Signal Peak Driving Pavel . 5:2 3.1 2.4 watts 
Max-Signal Plate Dissipation 125 125 122 watts 

(per tube) - - - 
Max-Signal Plate Power Output - 350 350 400 watts 
Total Harmonic Distortion - - 2.5 I 2.2 per ct. 


1 Above 120 Mc. the maximum plate voltage rating depends upon 
frequency. See page 4. 


2The effective grid circuit resistance for each tube must not exceed 
250,000 ohms. 


3 Driving power increases above 70 Mc. See page 4. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ‘‘TYPIC ” 
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APPLICATION 


MECHANICAL 


Mounting—The 4-125A must be mounted vertically, 
base down or base up. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The tube should be mounted above 
the chassis deck to allow free circulation of air in the 
manner shown in the mounting diagram below. The 
above requirements are met by the E. F. Johnson Co. 
socket No. 122-275, the National Co. socket No. HX-100, 
or a similar socket. 

A flexible connecting strap should be provided be- 
tween the HR-6 Heat Dissipating Plate Connector on 
the plate terminal and the external circuit. The tube 
must be protected from severe vibration and shock. 


ROLOMQLOSOU 


4-125A mounting providing base cooling, shielding and isolation 
of output and input compartments. 


Cooling—Adequate cooling must be provided for 
the seals and envelope of the 4-125A. In continu- 
ous-service applications, the temperature of the 
plate seal, as measured on the top of the plate 
cap, should not exceed 170° C. A relatively slow 
movement of air past the tube is sufficient to prevent 
seal temperatures in excess of maximum at frequencies 
below 30 Me. At frequencies above 30 Mc., radio fre- 
quency losses in the leads and envelope contribute to seal 
and envelope heating, and special attention should be 
given to cooling. A small fan or centrifugal blower di- 
rected toward the upper portion of the envelope will 
usually provide sufficient circulation for cooling at fre- 
quencies above 30 Mc., however. 


“ce »” 


In intermittent-service applications where the “on 
time does not exceed a total of five minutes in any ten- 
minute period, plate seal temperatures as high as 220° C. 
are permissible. When the ambient temperature does not 
exceed 30° C. it will not ordinarily be necessary to 
provide forced cooling to hold the temperature below 
this maximum at frequencies below 30 Mc., provided 
that a heat-dissipating plate connector is used, and the 


tube is so located that normal circulation of air past the 
envelope is not impeded. 


Provision must be made for circulation of air 
through the base of the tube. Where shielding or sock- 
et design makes it impossible to allow free circulation of 
air through the base, it will be necessary to apply forced- 
air cooling to the stem structure. An air flow of two 
cubic feet per minute through the base will be sufficient 
for stem cooling. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 5.0 volts. Unavoidable variations 
in filament voltage must be kept within the range from 


4.75 to 5.25 volts. 


Bias Voltage—D-c bias voltage for the 4-125A should 
not exceed 500 volts.:If grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of 
excitation. 


Screen Voltage—The d-c screen voltage for the 4-125A 
should not exceed 400 volts, except for class-AB: audio 
operation. 


Plate Voltage—The plate-supply voltage for the 4-125A 
should not exceed 3000 volts for frequencies below 120 
Mc. The maximum permissible plate voltage is less than 
3000 volts above 120 Mc., as shown by the graph on 
page 5. 

Grid Dissipation—Grid dissipation for the 4-125A 
should not be allowed to exceed five watts. Grid dissipa- 
tion may be calculated from the following expression: 


Pe Cenale 
where P,=Grid dissipation, 
€omp = Peak positive grid voltage, and 


I,=D-c grid current. 


€.mp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. 


Screen Dissipation—The power dissipated by the screen 
of the 4-125A must not exceed 20 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 20 
watts in the event of circuit failure. 
Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-125A should not be al- 
lowed to exceed 125 watts in unmodulated applications. 

In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation is 
85 watts. The plate dissipation will rise to 125 watts 
under 100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 
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OPERATION 


Class-C Telegraphy or FM Telephony—The 4-125A 
may be operated as a class-C telegraph or FM telephone 
amplifier without neutralization up to about 30 Mc. if 
reasonable precautions are taken to prevent coupling 
between input and output circuits external to the tube. 
A grounded metallic plate on which the socket may be 
mounted as shown in the mounting diagram on page three 
provides an effective isolating shield between grid and 
plate circuits. In single-ended circuits, plate, grid, fila- 
ment and screen by-pass capacitors should be returned 
through the shortest possible leads to a common chassis 
point. In push-pull applications the filament and screen 
terminals of each tube should be by-passed to a common 
chassis point by the shortest possible leads, and short, 
heavy leads should be used to interconnect the screens 
and filaments of the two tubes. Care should be taken to 
prevent leakage of radio-frequency energy to leads enter- 
ing the amplifier, to prevent grid-plate coupling between 
these leads external to the amplifier. 


Where shielding is adequate, the feed-back at fre- 
quencies above 100 Me. is due principally to screen-lead- 
inductance effects, and it becomes necessary to introduce 
in-phase voltage from the plate circuit into the grid 
circuit. This can be done by adding capacitance between 
plate and grid external to the tube. Ordinarily, a small 
metal tab approximately 34-inch square connected to 
the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. Means 
should be provided for adjusting the spacing between the 
neutralizing capacitor plate and the envelope, but care 
must be taken to prevent the neutralizing plate from 
touching the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this 
circuit feed-back is eliminated by series-tuning the 
screen to ground with a small capacitor. The socket 
screen terminals should be strapped together, as shown 
on the diagram, by the shortest posible lead, and the 
leads from the screen terminal to the capacitor, C, and 
from the capacitor to ground should be made as short 
as possible. All connections to the screen terminals 
should be made to the center of the strap between the 
terminals, in order to equalize the current in the two 
screen leads and prevent overheating one of them. The 
value for C given under the diagram presupposes the 
use of the shortest possible leads. 


At frequencies below 100 Mc. ordinary neutralization 
systems may be used. With reasonably effective shield- 
ing, however, neutralization should not be required 


below about 30 Mc. 


The driving power and power output under typical 
operating conditions, with maximum output and plate 
voltage, are shown on page 5. The power output shown 
is the actual plate power delivered by the tube; the power 
delivered to the load will depend upon the efficiency of 
the plate tank and output coupling system. The driving 
power is likewise the driving power required by the tube 
(includes bias loss). The driver output power should 
exceed the driving power requirement by a sufficient 
margin to allow for coupling-circuit losses. These losses 
will not ordinarily amount to more than 30 or 40 per 


cent of the driving power, except at frequencies above 150 
Me. The use of silver-plated linear tank-circuit elements 
is recommended at frequencies above 100 Me. 


Conventional capacitance - shortened quarter - wave 
linear grid tank circuits having a calculated Z, of 160 
ohms or less may be used with the 4-125A up to 175 Me. 
Above 175 Me. linear grid tank circuits employing a 
“capacitor’-type shortening bar, as illustrated in the 
diagram below, may be used. The capacitor, C,, may con- 
sist of two silver-plated brass plates one inch square with 
a piece of .010 inch mica or polystyrene as insulation. 


Class-C AM Telephony—The r-f circuit considera- 
tions discussed above under Class-C Telegraphy or FM 
Telephony also apply to amplitude-modulated operation 
of the 4-125A. When the 4-125A is used as a class-C 
high-level-modulated amplifier, modulation should he 
applied to both plate and screen. Modulation voltage for 
the screen may be obtained from a separate winding on 
the modulation transformer, by supplying the screen 
voltage via a series dropping resistor from the unmodu- 
lated plate supply, or by the use of an audio-frequency 
reactor in the positive screen-supply lead. When screen 
modulation is obtained by either the series-resistor or the 
audio-reactor method, the audio-frequency variations in 
screen current which result from variations in plate 
voltage as the plate is modulated automatically give the 
required screen modulation. Where a reactor is used, it 
should have a rated inductance of not less than 10 
henries divided by the number of tubes in the modu- 
lated amplifier and a maximum current rating of two 
or three times the operating d-c screen current. To pre- 
vent phase shift between the screen and plate modula- 
tion voltages at high audio frequencies, the screen by- 
pass capacitor should be no larger than necessary for 
adequate r-f by-passing. Where screen voltage is obtained 
from a separate winding on the modulation transformer, 
the screen winding should be designed to deliver the 
peak screen modulation voltage given in the typical 


operating data on page 2. 


For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a re- 
actance at the highest modulation frequency equal to at 
least twice the grid-leak resistance. 


Class-AB, and Class-AB, Audio—Two 4-125A’s may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum ratings 
and typical operating conditions for class-AB, and class- 
AB, audio operation are given in the tabulated data. 


When type 4-125A tubes are used as class-AB, or class- 
AB, audio amplifiers at 1500 plate volts, under the con- 
ditions given under “Typical Operation”, the screen 
voltage must be obtained from a source having reason- 
ably good regulation, to prevent variations in screen 
voltage from zero-signal to maximum-signal conditions. 
The use of voltage regulator tubes in a standard circuit 
will provide adequate regulation. The variation in screen 
current at plate voltages of 2000 and above is low enough 
so that any screen power supply having a normal order 


of regulation will serve. The driver plate supply makes 
a convenient source of screen voltage under these con- 
ditions. 


Grid bias voltage for class-AB, service may be ob- 
tained from batteries or from a small fixed-bias supply. 
When a bias supply is used, the d-c resistance of the 
bias source should not exceed 250 ohms. Under class- 
AB, conditions the effective grid-circuit resistance for 
each tube should not exceed 250,000 ohms. 

The peak driving power figures given in the class- 
AB, tabulated data are included to make possible an 
accurate determination of the required driver output 
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Screen-tuning neutralization circuit for use above 100 Mc. 
C is a small split-stator capacitor. 


C| raise 640,000 
ee (Me) 


, approx. 
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power. The driving amplifier must be capable of supply- 
ing the peak driving power without distortion. The driver 
stage should, therefore, be capable of providing an un- 
distorted average output equal to half the peak driving 
power requirement. A small amount of additional driver 
output should be provided to allow for losses in the 
coupling transformer. 


The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 


4-125A 


Typical circuit arrangement useful for frequencies above 175 Mc. 


C.—See above. —¥" dia. copper spaced 
C.—Neutralizing capacitor. 1” center-to-center, 
” 
C;—.00! jufd. 6” Jong. 
a 100 P td L.—7/_” dia. brass, silver plated, 
ae Lo ga spaced I!/,” center-to-center, 


14” long. 
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Ecc2 Er Ecc1 Po Ess 

D.C. SCREEN VOLTS| FILAMENT VOLTS |DC.GRID VOLTS | DRIVING POWER | D.C PLATE VOLTS | 
350 V,40 MA 5.0V -150V.,, 12MA. | 3.8 WATTS | 2500V, 200MA 

350 Vv, 30MA. | 5.0 Vv -150V, 9MA. | 2.5 WATTS | 3000V., 167 MA 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 500 watts input. 
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Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 380 watts plate input. 


OUTPUT 


Ecc1 Ecc2 Po Br Ess 
D.C GRID VOLTS [D.C SCREEN VOLTS | DRIVING POWER | FILAMENT VOLTS | OC PLATE VOLTS 
=150V,24MA. | 350V, 80 MA 7.6 WATTS SOV 2500 V, 400 MA 
=150V,18MA. | 350V,60MA 5.0 WATTS | 5.0v | 3000 V, 335MA 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 1000 watts input. 


OUTPUT 


+350V. +2500V 
a0MA 620 MA 


66 WATTS MAK MAX 


Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 750 watts plate input. 


See opposite page for list of components. 
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COMPONENTS FOR TYPICAL CIRCUITS 


(Diagrams, Page 6) 


Lyi- Cp: —Tank circuit appropriate for operating frequency; 
Q =12. Capacitor plate spacing =.200”. 

Ly2- Cp2—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.200”. 

Lya- Cps—Tank circuit appropriate for operating frequency; 
Q=12. Capacitor plate spacing =.375”. 

Lps- Cys —Tank circuit appropriate for operating frequency; 
Q =12. Capacitor plate spacing =.375”. 


Lyi - Cy: — Tuned circuit appropriate for operating frequency. 
Lu2- Cy2— Tuned circuit appropriate for operating freqency. 


C, — .002-ufd., 500-v. mica 
C,— .002-ufd., 5000-v. mica 

C; — .001-ufd., 2500-v. mica 
C, — 16-ufd., 450-v. electrolytic 
C,— 10-ufd., 25-v. electrolytic 
R, — 7000 ohms, 5 watts 


R, — 70,000 ohms, 100 watts 

R; — 3500 ohms, 5 watts 

R, — 35,000 ohms, 200 watts 

R; — 560 ohms, | watt 

R, — 25,000 ohms, 2 watts 

R; — 1500 ohms, 5 watts 

RFC, — 2.5-mhy., 125-ma. r-f choke 

RFC, — |I-mhy., 500-ma. r-f choke 

T, — 10-watt driver transformer; ratio pri. to '/2 sec. approx. 2:1. 

T, — 200-watt modulation transformer; ratio pri. to sec, approx. 
I:1; pri. impedance = 16,200 ohms, sec. impedance = 16,500 
ohms. 

T, — 5-watt driver transformer; ratio pri. to '/2 sec. approx. I.1:1. 

T, — 400-watt modulation transformer; ratio pri. to sec. approx. 
eke pri. impedance = 22,200 ohms, sec. impedance = 8300 
ohms. 
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HOLES EQUALLY 
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45° NOM. 
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8438. 
El M AC 4-400A 


® ; RADIAL-BEAM 
®) POWER TETRODE 
e 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 8438/4-400A is a compact, ruggedly constructed power tetrode having a maximum plate dissipa- 
tion rating of 400 watts. It is intended for use as an amplifier, oscillator or modulator. The low grid-plate 
capacitance of this tetrode coupled with its low driving-power requirement allows considerable simplification of 
the association circuit and driver stage. 


The 8438/4-400A is cooled by radiation from the plate and by circulation of forced-air through the base, 
around the envelope, and over the plate seal. Cooling can be greatly simplified by using an Eimac SK-400 Air- 
System Socket and its accompanying glass chimney. This socket is designed to maintain the correct balance 
of cooling air between the component parts of the tube.+ 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - . - - - 5.0 volts 
Current - - - - - - - - - - - - 14.5 amperes 
Grid-Screen Amplification Factor (Average) - - - - - - - : - 5.1 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - . - - = - : = - 0.12 pputd 
Input - - - - - - - . - - - - - 12.5 upfd 
Output - - - - - - . - . = - = = 4.7 wptd 
Transconductance (1,=100ma., E,=2500V., E..=500V.) = - = = 4,000 umhos 
Frequency for Maximum Ratings - . - . - - . - . - 110 Mc. 
MECHANICAL 
Base - : = - - - - - 2 - - - - - See drawing 
Basing - - - - - - - - - - - - - - See drawing 
Mounting Position - - - - - - - - - - Vertical, base down or up 
@ Cooling - - - - - s - . - - - - Radiation and forced air 
Recommended Heat Dissipating Plate Connector . - - - - - - - . - - - - Eimac HR-6 
Recommended Socket - - - - - - - - . - - - . : Eimac SK-400 Air System Socket 
Maximum Over-all Dimensions 
Length - : - - - - - - - - - - - - - - . - - 6.38 inches 
Diameter ; = e = 5 = = = = = - - - = - - - - 3.56 inches 
Net Weight - - : : = : - S 2 2 : 2 é é 2 : : E : : = 9Nounces 
Shipping Weight - : = a = = S - - - - . - - - - 2.5 pounds 


If an Air-System Socket is used, mounted on a '/4 inch deck, the over-all dimensions of the system including chimney and 
HR:6 Heat Dissipating Plate Connector are: 


Length - - = - - - - - - - - 8.0 inches 


A e 2 : x = a : : 5.5 inches 


Diameter : e 2 3 : : a A 3 


Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions 
of grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between 
tubes even though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid re- 
sistor, to control plate current it is necessary to make the resistor adjustable. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 
MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.) 


D-C PLATE VOLTAGE - - 2 - - “ a : Z - 
D-C SCREEN VOLTAGE - - - - - - ° = as : 


- - - 4000 MAX. VOLTS 
- - - 600 MAX. VOLTS 


D-C PLATE CURRENT - - - - - : - e a : = = 350 MAX. MA 
PLATE DISSIPATION - - - - - - - E : - - : : 400 MAX. WATTS 
SCREEN DISSIPATION - - - 2 = - - - . = = : : 35 MAX. WATTS 
GRID DISSIPATION - - - - - - - - - - - : - 10 MAX. WATTS 
TYPICAL OPERATION (Frequencies below 75 Mc., one tube) TYPICAL OPERATION (110 Mc., two tubes) 
D-C Plate Voltage - - - - - 2500 3000 4000 volts 
aa screen Voltage - - - - 500 500 500 volts D-C Plate Voltage - - - - - - - 3500 4000 volts 
D- rid Voltage - - - - - —200 —220 —220 volts 
DiGi Pinta ouertme ae. ue a a) 73500 3 3505. 350 ma D-CScreen Voltage tina icnll sped rg Ar ar 500 500 volts 
D-C Screen Current - : - : - 46 46 40 ma J : = : = 4 = > - —170 —!70 It 
Di Grd Currents Sw ee 18 9 18 ma Oe CudeNaltags ae 
aan Dissipation : - - - . 23 23 20 watts D-C Plate Current - - - - - - - 500 540 ma 
rid Dissipation - - - - ~ > 1.8 1.9 1.8 watts 
oh) Peak R-F Grid Input Voltage - - - 300 320 ~©=—- 320: volts DG SereensCurrenk y=") tility =) = oes 34 31 oma 
Driving Power* - - - - - - 5.4 6.1 5.8 watts bs 7 f : = P E < - 20 20 ma 
Plate Power Input - = + 875 1050 1400 watts rips ina 
Plate Dissipation 29 -) 9 «i= 9 379 235 250 300 watts Driving Power (approx.) ees!) Yad 9 as 20 20 watts 
Plate Power Output - - - - + pen 800 1100 watts Piste uPowart Guibutt tauproe.) J : P 5 1300 1600 watts 
"Driving Power increases as frequency is increased. At 75 Mc. the 
driving power required is approximately 12 watts. Useful Power Output ae? Se ieee So = 1160-1440 watts 


t Guarantee applies only when the 4-400A is used as specified with 
adequate air in the SK-400 Air-System Socket or equivalent. (Effective 9-1-65) © 1955-1963 by Varian Associates 


4-400A 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER ( 


Class-C Telephony (Carrier conditions unless otherwise specified. One tube) 
MAXIMUM RATINGS (Frequencies below 75 Mc. Continuous TYPICAL OPERATION (Frequencies below 75 Mc. Continuous 


Service) Service) 
D-C Plate Voltage - - - - - 2000 2500 3000 volts 
D-C PLATE VOLTAGE - - - 3200 MAX. VOLTS D=GiScreennVoltagen =n ee ee 500 500 500 volts 
D-C Grid Voltage - - - - - —220 —220 —220 volts 
D-C SCREEN VOLTAGE - - - 600 MAX. VOLTS D-C Plate Current ee OS 275 275 275 ma 
D-C Screen Current - - - - - 30 28 26 ma 
D-C GRID VOLTAGE - - - —500 MAX. VOLTS D-C Grid Current See oS haa Fa as 12 12 12 ma. 
Screen Dissipation - - - - - 15 14 13. watts 
D-C PLATE CURRENT ? ‘ 275 MAX. MA Grid Dissipation - 2) coe | ae Vl 1d 1.1 watts 
4 Peak A- ¥ sere Voltage Hi 350 ach 
(100% ation - - - t 
PLATE DISSIPATION - - =~ - 270 MAX. WATTS Peak R-F Grid Input Voltage - - - 290 290 290 volts 
SCREEN DISSIPATION - - - 35 MAX. WATTS Plate Power. Input eV As See 0 bso eae Maat 
lat i ti - - - - - - 17 178 195 tt 
GRID DISSIPATION - - -— - 10 MAX. WATTS Plates Powers Output macil astanica: Mye-mnet UM 3n0 ams (0m SO age 
MAXIMUM RATINGS (Frequencies below 30 Mc., Intermittent TYPICAL OPERATION (Frequencies below 30 Mc., Intermittent 
Service) Service) 
D-C Plate Voltage y 5 z - 4000 MAX. VOLTS D-C Plate Voltage 2000 2500 3000 3650 volts 
D-C Screen Voltage 500 volts 


- —220 —220 —220 —225 volts 
- 275 275 275 275 ma 


8 
3 
8 


D-C Screen Voltage’ - - - - 600 MAX. VOLTS oe ie pat lahk 


D-C Screen Current 30 28 26 23 
D-C Grid Voltage - = = + ==500 MAX. VOLTS D.GierisiCattent : 12 12 12 Siaida 
Screen Dissipation - - 15 14 13 12 watts 
D-C Plate Current : = - = 275 MAX. MA Grid Dissipation - = 1. 11 il 1.2 watts 


Peak A-F Screen Voltage 


sirne age P A 3 he (100% modulation) - 350 350 350 350 volts 
Plate Dissipation 2TOMAX- WATTS Peak R-F Grid Input Voltage - 290 290 290 315 volts 
os . Driving Power - - 3.5 3.5 3.5 4.0 watts 
Screen Dissipation hie pe) oak ae 35 MAX. WATTS Plate Power Input - - - 550 688 825 1000 watts 
an : Plate Dissipation - - - 170 178 195 235 watts 
Grid Dissipation - - - - 10 MAX. WATTS Plate Power Output - -— - 380 510 630 765 watts 
AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR—CLASS AB 
MAXIMUM RATINGS (PER TUBE) 
D-C PLATE VOLTAGE - - - - - - - - - - - - - 4000 MAX. VOLTS 
D-C SCREEN VOLTAGE - - - - - - - - - - - - 800 MAX. VOLTS 
MAX-SIGNAL D-C PLATE CURRENT - - - - - - - - - - 350 MAX. MA. 
PLATE DISSIPATION . - - - - - - - - . - 400 MAX. WATTS 
SCREEN DISSIPATION - - - . - - . - - - - . - 35 MAX. WATTS 
GRID DISSIPATION’ - - - - - - - - - - - - - - 10 MAX. WATTS 
TYPICAL OPERATION CLASS AB, TYPICAL OPERATION CLASS AB, 
(Sinusoidal wave, two tubes unless otherwise specified) pasta via two tubes unless otherwise specified) 
D-C Plate Voltage - - - - 2500 3000 3500 + 4000 volts D.C Sc reonh Valtoes eens Diccoae ams c on Eat co ee 
D-C Screen Voltage - i - 750 750 750 750 volts D-C Grid Voltage (approx. \* - 75 —80 —85 Beonueeniie 
D-C Grid Voltage (approx.)® - —I30 —I37 —I45 —I50 volts Zero-Signal D-C Plate Current - 190 160 140 120 ma 
Zero-Signal D-C Plate Current’ - 190 160 140 120 ma Max-Signal D-C Plate Current - 700 700 700 638 me 
Max-Signal D-C Plate Current - 635 635 610 585 ma Zero-Signal D-C Screen Current - 0 0 0 Ohms 
Zero-Signal “OS eereen current i 0 0 0 0 ma Max-Signal D-C Screen Current - 50 40 38 32. ma 
Max-Signal D-C Screen Current - 28 26 32 40 ma Effective Load, Plate-to-Plate - 7200 9100 10,800 14,000 ohms 
Effective Load, Plate-to-Plate - 6800 8900 11,500 14,500 ohms Peak AF Grid Input Voltage 
Ferrie Sabraled lg Me aaa (per tube) - 133 140 145 140 volts 
D (per te e) car gets i 0 0 0 150 volts Max-Signal Peak Driving Power 8.6 9.0 10.2 7.0 watts 
rivina Power : a ar 0 watts Max-Signal Nominal Driving Power 4.3 4.5 5.1 3.5 watts 
Max-Signal Plate Dissipation 400 4 400 Max-Signal Plate Dissipation 
Mai Ciincii tater poveriOurray wel aca aiit01 11390") 11640 watts iperyisube) TT idl thle wise em il CE 
CR SUAS LARA Lhd utpu i $ Max-Signal Plate Power ‘Output - 1110 = 1375, «(1650—Ss«d' 750s watts 
*Adjust to give stated zero-signal plate current. The D-C resistance in *Adjust for stated zero-signal plate current. 


series ‘with the control grid of each hake should not exceed 250,000 ohms. 


Pulse Service —For information on Pulse Service Ratings, ''Application Bulletin No. 3, Pulse Service Notes", will be furnished free on request. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “‘TYPICAL OPERATION,’’ POSSIBLY EXCEEDING 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC, DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


MECHANICAL 


Mounting—The 4-400A must be mounted vertically, 
base up or base down. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The metal tube-base shell should 
be grounded by means of suitable spring fingers. The 
above requirements are met by the Eimac SK-400 
Air-System Socket. A flexible connecting strap should 
be provided between the Eimac HR-6 cooler on the 
plate terminal and the external plate circuit. The tube 
must be protected from severe vibration and shock. 


Cooling—Adequate forced-air cooling must be provided 
to maintain the base seals at a temperature below 
200°C., and the plate seal at a temperature below 
2255: 

When the Eimac SK-400 Air-System Socket is used, 
a minimum air flow of 14 cubic feet per minute at a 
static pressure of 0.25 inches of water, as measured 
in the socket at sea level, is required to provide ade- 
quate cooling under all conditions of operation. Seal 
temperature limitations may require that cooling air 
be supplied to the tube even when the filament alone 
is on during standby periods. 

In the event an Air-System Socket is not used, pro- 


vision must be made to supply equivalent cooling of 
the base, the envelope, and the plate lead. 

Tube temperatures may be measured with the aid of 
“Tempilaq”, a temperature-sensitive lacquer manufac- 
tured by the Tempil Corporation, 132 West 22nd 
Street, New York 11, N. Y. 

ELECTRICAL 
Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, 
should be the rated voltage of 5.0 volts. Variations in 
filament voltage must be kept within the range from 
4.75 to 5.25 volts. 
Bias Voltage—The d-c bias voltage for the 4-400A 
should not exceed 500 volts. If grid leak bias is used, 
suitable means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of excita- 
tion, and the grid-leak resistor should be made adjust- 
able to facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In 
operation above 50 Mc., it is advisable to keep the bias 
voltage as low as is practicable. 
Screen Voltage—The d-c screen voltage for the 4-400A 
should not exceed 600 volts in r-f applications. In 
audio applications a maximum d-c screen voltage of 
800 volts may be used. The screen voltages shown 
under “Typical Operation” are representative voltages 
for the type of operation involved. 
Plate Voltage—The plate-supply voltage for the 4-400A 
should not exceed 4000 volts in CW and audio applica- 
tions. In plate-modulated telephony service the d-c 
plate-supply voltage should not exceed 3200 volts, ex- 


hart 4-400A — 


cept below 30 Mc., intermittent service, where 4000 volts 
may be used. 
Grid Dissipation—Grid dissipation for the 4-400A should 
not be allowed to exceed 10 watts. Grid dissipation may 
be calculated from the following expression, 
P,=e€ecmple 

where Ps =Grid Dissipation 

@cmp =Peak positive grid to cathode voltage, and 

I. =D-c grid current 

@cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. (For 
suitable peak v.t.v.m. circuits see Eimac Application 
Bulletin Number 6, “Vacuum Tube Ratings.” This- 
bulletin is available on request.) 

Screen Dissipation—The power dissipated by the screen 
of the 4-400A must not exceed 35 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 
35 watts in event of circuit failure. 

Plate Dissipation—Under normal operating conditions, 
the plate dissipation of the 4-400A should not be al- 
lowed to exceed 400 watts. 

In plate modulated amplifier applications, the maxi- 
mum allowable carrier-condition plate dissipation is 270 
watts. The plate dissipation will rise to 400 watts under 
100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 


GENERAL INFORMATION PERTAINING TO THE OPERATION OF THE 4-400A MAY BE FOUND IN APPLICATION BULLETIN NO. 8, "THE 
CARE AND FEEDING OF POWER TETRODES."' THIS BULLETIN IS AVAILABLE UPON REQUEST. 
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EIMAC RADIAL BEAM 
@ ® A Division of Varian Associa POWER TETRODE 


JEDEC DESIGNATION 


8660 


The Eimac 4CX1500B is ceramic and metal, forced-air cooled, radial 
beam tetrode with a rated maximum plate dissipation of 1500 watts. It is a 
low-voltage, high-current tube specifically designed for exceptionally low 
intermodulation distortion and low grid interception. The low distortion 
characteristics make the 4CX1500B especially suitable for radio-frequency 
and audio-frequency linear amplifier service. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - 3 minutes i 
Heater: Voltage - - - - = 6.0 volts . soso 
Currents) 7 6 omg ee opal 9.9 amperes 
Transconductance: 
(Ap—Uro amperes... 2—225 volts) 30,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: * Min. Nom. Max. 
IU teeny ty cre od? Bory. = ee eee Ve) (hs 90 ppt 
Output - . - - - - - : - - - - Tl 1S ppt 
Feedback OU mee So eps my ee se ee oS 0.022 ppt 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * 

@ OP re eee 35 41 ppt 
JUL DU per ht Beets ene Rane Grek Pe bee Se ll 13 ppt 
Feedback Sic) Pio et a es ee ir 0.005 ppt 

*In Shielded Fixture 
MECHANICAL 
Base = fe eel Chl CCS CSpecial, breechblock terminal surfaces 
Maximum Operating Temperatures: 
Borde to Metal Sealst- (se 2 SF SN Gh ath ep ee FP Se 250°C 
Anode Core: =) Ses) SAN S84 EY Bf see © ck wie! GP ps +2 250°C 
Recommended Socket - . = - - - = - : = - Rimnac SK-800 Series 
Operating Position Se pe ee Re en ee UM Nc a 
Maximum Over-All Dimensions: 
Pete Tite aye oy er” eS yee oS BO Teer a) ee NTS 4.8 inches 
Diameter Sr Ree Aes Geren © ~ eee Sta we oy Re Peek Pao oe, a Ve eee 
Net Weight - - - She igen > 2a C5 ieee ee 27 ounces 
Shipping Weight UNgae asin tes ee SS ee 3 pounds 
TYPICAL OPERATION (Frequencies below 30 MHz) 
RADIO-FREQUENCY LINEAR AMPLIFIER Class AB», Grid Driven, Peak Envelope or 
3 Modulation Crest Conditions 
ak hea DC Plate Voltage - - - 2500 2750 2900 Volts 
DC Screen Voltage - - - 225 225 225 Volts 
MAXIMUM RATINGS DC Grid Voltage* - - 34 34 34 Volts 
DC PLATE VOLTAGE - - ~£ 3000 MAX. VOLTS Zero-Signal DC Plate Current - 300 300 300 mA 
DC SCREEN VOLTAGE - . : 400 MAX. VOLTS Single-Tone DC Plate Current - 720 755 710 mA 
DC PLATE CURRENT Z ee - (900 MAX. AMP Two-Tone DC Plate Current - 530 Doo 542 mA 
PLATE DISSIPATION Z ¥ - 1500 MAX. WATTS Single-Tone DC Grid Current - 133% 0:95" VOlSommA 
SCREEN DISSIPATION” - : J 12 MAX. WATTS Two-Tone DC Grid Current - 0.06 0.20 0.06 mA 
CONTROL GRID Single-Tone DC Screen Current 7 14 15 mA 
V DISSIPATION = 2 ‘ 1 MAX. WATTS Two-Tone DC Screen Current - 1] 1] 11 mA 
Fr) Peak RF Grid Voltage - - 46 45 41 Volts 
Driving Power** . - - i Nee; has; 1.5 Watts 
*Adjust to the specified Zero-Signal Plate Current. Useful Output Power - - 900 1100 1100 Watts 
**The driving power specified includes the power dissipated in a 1000 Resonant Load Impedance - 1900 1900 2200 Ohms 
on Pe eee o) emer nie ees ce and the la Intermodulation Distortion 
***The intermodulation distortion products will be as specified or better ee 
for all levels f -signal t $ Products == i3rd ‘order = 38 40 43 db 
Pees tisk acral iM See eee Sth order - 47 =48 =—=47-d6 


(Effective 1-15-66) Copyright 1966 by Varian Associates 


was dat 4CX1500B 


AUDIO AMPLIFIER OR MODULATOR 


TYPICAL OPERATION (Sinusoidal wave, 2 tubes unless noted) 


Max.-Signal DC Screen Current* —27 -—33 -—32 mA 


mane t Ved Le ae N Effective Load, Plate to Plate - 1948 2715 3333 Ohms 


GRID DISSIPATION 


*Approximate values. 
**Adjust grid bias to obtain listed zero-signal plate current. 


Class AB DC Plate Voltage - - ~- 2000 2500 2900 Volts 
MAXIMUM RATINGS DC Screen vollage - - - 325 325 325 Volts 
DC PLATE VOLTAGE - - 3000 MAX. VOLTS DC Grid Voltage** - - - —60 —60 —40 Volts 
DC SCREEN VOLTAGE. - i 400 MAX. VOLTS Zero-Signal DC Plate Current - 500 500 500 mA 
DC PLATE CURRENT - -  -  .900 MAX. AMP Max.-Signal DC Plate Current - 1.68 1.69 1.69 Amps 
PLATE DISSIPATION - - 1500 MAX. WATTS Zero-Signal DC Screen Current* —30 —25 -—20 mA 


=e = 12 MAX. WATTS 


1.0 MAX. WATTS Ie 
Driving Power  - - 


- = 0 
Max.-Signal Plate Output Power 1604 2258 2774 Watts 


NOTE: ‘‘TYPICAL OPERATION’’ data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Adjustment of the 


grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required to obtain the specified value 
of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


Cooling — The maximum temperature rating 
for the anode core of the 4CX1500B is 250°C. 
Sufficient forced air circulation must be pro- 
vided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-to-metal seals to below 250°C. 
Air flow requirements to maintain seal tempera- 
ture at 225°C in 50°C ambient air are tabulated 
below (for operation below 30 megahertz). Tube 
mounted in recommended socket and chimney. 


Plate 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1000 a2 .20 26 pas 
1500 39 FOU) 49 [O35 


*Since the power dissipated by the heater represents about 60 watts and since 
grid plus screen dissipation can, under some conditions, represent another 13 
watts, allowance has been made in preparing this tabulation for an additional 
73 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


Heater — The rated heater voltage for the 
4CX1500B is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above or below 
the rated value. 


The cathode and one side of the heater are 
internally connected. 


It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


Intermodulation Distortion — The Radio Fre- 
quency Linear Amplifier operating conditions 
including the distortion data are the results of 
actual operation in a neutralized grid-driven 
amplifier. Plots of IM distortion versus power 
output under two-tone conditions, as a function 
of zero-signal plate current, are included to illus- 
trate the effect of this parameter upon distortion. 
Because the 4CX1500B has very low grid inter- 
ception it is possible to drive the grid positive 
without any adverse effects upon the distortion 
level or upon the driver. Class AB» linear ampli- 
fier operation is therefore possible and recom- 
mended. It is also recommended that a low 
impedance driver be used and that the input of 
the 4CX1500B be swamped with a 1000 ohm 
resistor from grid to cathode so as to provide 
an almost constant load to the driver. 


Control-Grid Operation — The control grid dis- 
Sipation rating of the 4CX1500B is 1 watt. The 
design features which make the 4CX1500B such 
an extremely linear tube also contribute to very 
low grid interception. It will be found that the 
grid will be driven into the positive grid region 
in the typical operation of the tube. The grid 
current will usually be less than 1.0 milliampere. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1500B and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 35 milliamperes may be encountered. 


The maximum rated power dissipation for the 
screen grid in the 4CX1500B is 12 watts and 


the screen power should be kept below this 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. In 
the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the 
“Typical Operation” values. 


The screen supply voltage must be main- 
tained constant for any values of negative and 


positive screen currents that may be encountered. 


Dangerously high plate currents may flow if the 
screen power supply exhibits a rising voltage 
characteristic with negative screen current. Sta- 
bilization may be accomplished in several dif- 
ferent ways. A bleeder resistor may be connect- 
ed from screen to cathode; a combination of VR 
tubes may be connected from screen to cath- 
ode; or an electron-tube regulator circuit may 
be used in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. The screen bleeder 
current should approximate 70 milliamperes to 


4CX1500B a 


adequately stabilize the screen voltage. It should 
be observed that this bleeder power may be use- 
fully employed to energize low-power stages of 
the transmitter. 


Pulse Operation — The maximum rated plate 
dissipation power is 1500 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a circu- 
lar clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


Points of electrical contact with the anode 
cooler should be kept clean and free of oxide 
to minimize radio-frequency losses. The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt 
which might interfere with effective cooling. 


Special Applications — If it is desired to operate 
this tube under conditions different from those 
given here, write to the Power Grid Product 
Manager, EIMAC Division of Varian Associates, 
San Carlos, California, for information and rec- 
ommendations. 
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HR HEAT 
HNC ia secret DISSIPATING 
a CONNECTORS 


Eimac HR Heat-Dissipating Connectors are used to 
make electrical connections to the plate and grid terminals 
of Eimac tubes, and, at the same time, provide efficient 
heat transfer from the tube element and glass seal to the 
air. The HR connectors aid materially in keeping seal 
temperatures at safe values. However, it is sometimes 
necessary to forced-air cool the connector by means of a 
small fan or blower. In such cases the air flow should be 


GRID 
CONNECTOR 


PLATE 
CONNECTOR 
2-25A 
2-50A 
2-150D 
2-240A 
2-2000A 
3024 


4-65A 

4-125A 

4-250A 

4-400A 
4-1000A 
4E27A /5-125B 
4PR60A 

6C21 


*The grid terminal of the 450TH-TL type tube is now .563'' in diameter. 


parallel with the fins of the connector. Designed for 
use on the larger tubes, the HR-9 Heat-Dissipating 
Connector is provided with an air duct to conduct the 
cooling air directly to the glass seal. 

HR Heat-Dissipating Connectors are machined from 
solid dural rod, and are supplied with the necessary 
machine screws. The table below lists the proper con- 
nectors for use with each Eimac tube type. 


PLATE GRID 
CONNECTOR CONNECTOR 


75TH-TL 
100R 
100TH-TL 
VTI27A 
152TH-TL 
250TH-TL 


250R 

253 

304TH-TL 
327A 
450TH-TL 
592 /3-200A3 


To accommodate existing equipment designed for the older style 450TH-TL 


having .098” diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be removed 
from the grid terminal of the tube. The small grid terminal requires an HR-4 connector. 
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SCREW 


HiRes 2 


_— 6-32 BINDER 
HEAD SCREW 


6-32 SET 
SCREW 


u 
32 

— 6-32 BINDER | 
HEAD SCREW | 


—6-32 FILLISTER 
HEAD SCREW 


6-32 BINDER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


— 6-32 BINDER 
HEAD SCREW 


se 


—6-32 FILLISTER 
HEAD SCREW 
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— 10-32 BINDER 


HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


—— 


I 


nN 


10-32 BINDER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 
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6-32 FILLISTER 
HEAD SCREW 


10-32 BINDER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


_ eimac X6065 


HIGH VACUUM 
HIGH CURRENT 
ELECTRICAL 
FEEDTHROUGH 


The EIMAC X6065 high vacuum, high current feed- 
through is designed to provide reliable performance at low 
cost. The X6065 features an outer shell designed to be fur- 
nace brazed into the vacuum chamber and provides a thin 
lip which can be conveniently tungsten inert gas welded to 
the feedthrough. The feedthrough may also be directly tung- 
sten inert gas welded to the vacuum system. A unique fea- 
ture of the X6065 is the anodized aluminum radiator which 
provides increased current handling capability over non- 
cooled feedthroughs. The X6065 uses OFHC copper and 
nickel plated Kovar components. An alumina insulator and 
metal to ceramic seal insures an excellent vacuum seal with- 
out the use of organic material components. 


SPECIFICATION 


WOLVES Se OSE EES SUES Re Me ee) hn er ee) ete 600 V 
Ciena So) Os Ce oo es eon. a kc 325 amperes (with radiator) 
PREIMPETATUTC a =te irik = ee ee em ee ew ve = | 400°C maximum 
Thermal Shock - - - - - - - = - - 25°C/minute maximum rate of change 
Feedthrough part size - - - - - = - + - = - *© - -* - 1.430/1.433 
Ca TIT eat ee ES SUS ee ie fe te Nie te 1 xX Oe 
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EIMAC SK-640 


AIR-SYSTEM 
SOCKET 


ry 


The Eimac SK-640 is one of the air system sockets recommended for use with 
those tubes listed at bottom of the page, or other tube types having the same special 
nine-pin base, when an integral screen by-pass capacitor is either not required or 
desired. When this socket is used, connection is made to each of the tube electrodes 
except the anode. The SK-640 Air-System Socket is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-640 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which are connected in parallel to minimize the effects of lead inductance. These 
terminal lugs are insulated from the socket body. Connection to the screen-grid is 
made via Pin #1 while control-grid contact is accomplished by the use of a 6/32” screw 
at the center terminal. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is nickel-plated brass and the base pin contact terminals are fabricated 
@ from beryllium-copper, heat treated after forming, then silver-plated. The center control-grid terminal is silver- 
plated brass. 


The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not ab- 
sorb water or water-vapors and is not affected by acids or alkalies. It will not react to normal solvents except 
in the case of halogenated compounds which will induce minor dimensional changes. Its physical characteristics 
are stable over a temperature range of —196°C to + 199°C and it is resistant to embrittlement and thermal shock. 


rR AY ATT ee ip i De INR AI ie Bea ge YN ae Yat On gn Oe 2.0 ounces 


INSTALLATION 


The SK-640 Air-System Socket can be mounted on a chassis decks or partitions by the four 0.150 inch diameter 
holes provided in the socket body. These holes are 90° apart and are drilled on a 2-9/16” diameter pitch circle. 
A 2-1/4" hole is required to accept the socket body. 


TUBE EXTRACTOR 


The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-640 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 


or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-640 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


i®)) 7034/4X150A 7204/4C X250F 8321/4CX350A 
} 7035/4X150D 7580W/4C X250R 8322/4CX350F 
7203/4C X250B 8249/4W300B 7580 
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4 MOUNTING HOLES 
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SK-650 
> EIMAC 
® A Division of Varian Associates SK-655 


i 


AIR-SYSTEM 
SOCKET 


The Eimac SK-650 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of the page, or other tube types having the same 
special nine-pin base, when a compact, low-cost, special purpose socket is required. 
When this socket is used, connection is made to each of the tube electrodes except 
the anode. 

The SK-655 Screen By-Pass Capacitor is a separate encapsulated capacitor de- 
signed for use with the SK-650 Air-System Socket. When this combination is used, 
the screen by-pass capacitor can be replaced without troublesome or costly repairs. 

Both the SK-650 and the SK-655 are humidity and salt-spray resistant. 


BASE CONNECTIONS 

The SK-650 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external ‘circuits by the four even-numbered base pins 
which, in turn, are connected to the four socket mounting tabs. Connections are made 
in this manner to minimize the effects of lead inductance. When the SK-650 Air- 
System Socket is used alone, connection is made to the screen-grid via Pin #1. Con- 
trol grid contact is accomplished by means of a 6/32” screw at the center terminal. SK-650 


THE SK-655 SCREEN-GRID BY-PASS CAPACITOR Air-System Socket 

The SK-655 Screen-Grid By-Pass Capacitor is an independent encapsulated capa- 
citor which is mounted to the SK-650 Air-System Socket by the same four socket 
mounting screws. This is a low-inductance capacitor, 1100 uuf + 20%, which provides 
a short radio-frequency path to ground. The capacitor is hi-voltage breakdown tested 
at 2000 volts d-c and rated at 1000 volts d-c. When the SK-655 is mounted on a 
grounded chassis, one side of the screen by-pass capacitor is automatically grounded. 
MATERIALS AND FINISHES 

In the SK-650 Air-System Socket, the base pin terminals and the four mounting 
lugs are fabricated of beryllium-copper, heat treated after forming, then silver-plated. 
The center contro]-grid terminal is silver-plated brass. 

The insulating material, polytrifluorochloroethylene, is chemically inert, non-flam- 
mable, will not absorb water or water-vapors and is not affected by acids or alkalies. 
It will not react to normal solvents except in the case of halogenated compounds which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of —196°C to +199°C and it is resistant to embrittlement and 
thermal shock. 

The SK-655 Screen By-Pass Capacitor has a body, or shell, constructed of silver- 
plated brass while the eight screen-grid contacting fingers are heat treated, silver-plated 
beryllium-copper. The capacitor dielectric is silvered-mica and is encapsulated in epoxy 


SK-655 Screen 


resin. By-Pass Capacitor 
Net Weight of the SK-650 Air-System Socket... 1.2 ounces 

Net Weight of the SK-655 Screen-Grid By-Pass Capacitor ................. 1.5 ounces 

INSTALLATION 


Both the SK-650 Air-System Socket and the SK-655 Screen-Grid By-Pass Capacitor can be mounted to a 
chassis deck or partition by the four 0.130” diameter holes provided in each of the assemblies. Both units have 
holes which are 90° apart and are drilled on 2-17/32” diameter pitch circle. 

The SK-650 Air-System Socket requires a 2-1/8" diameter hole to accept the socket body. 

TUBE EXTRACTOR 

The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 

SK-650 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 


or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-650 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 7204/4C X250F 8321/4C X350A 
7035/4X150D 7580W/4CX250R 8322/4CX350F 
7203/4C X250B 8249/4W300B 7580 
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Effective 
GENERAL Date 
Tube Type Numbering System.......... 4-3-58 
MS MDMCONS ote oir aisigis s eishela\s a0 0000 sieieis 5-15-66 
EIMAC and EIA Power Grid Tube Number 
Cross Reference Sheet............. 1-1-67 
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Effective 
TRIODES (Continued) Date 
BCXSQO0HS easier cles vem aaiacstinee so 4-1-66 
3BCXTOROQ0AL/ 8158 wore a.se ne ee 8-14-64 
BCX10;000A3/8159 nsec oc ones sok O-L 5-64, 
BC XTOROUOAT OLOO Meri tretee solr) cate a 11-1-63 
BE XLOROOOH Sie cre cetecierivefersteve atocterctere 3-15-66 
SCOXISAOOOA Sec ccc sertole iste ciciais aicrercterers 4-11-64 
BGK OOO Saeerseiet acinar oletetavtie retessiare 4-1-66 
3 WSO00AT S24 Olen emctetrain thats feast ee 8-15-64 
SW5000AS:/S242 os voce coe oot emis. < 6-1-64 
SW5HQOUR/ S24lee mcs ert eer 2-18-63 
3W50006 3/8243 <racis ciate ce ines es 10-20-61 
25 Tie science celeid siele (rere! o 6 ss acvieiguaraeis|s 12-15-65 
35 Tate nite ica aiteiwine genres 12-30-57 
¥B5 TT Gineeee eieierstete ctsretelerers’etorescrs)atals’aistoreret 5-1-62 
FL Si Lblitalenstaciievel eetetecters astra ees cverors, wrote 12-15-65 
Ub edu dhs coos wane Sher eee eee 1-2-52 
LOOTH See tat rae ote elses 4-1-49 
LOOT error carat cts ancn cuca eee 
¥152 THe ee onli pa eee 11-25-52 
08 YA fk tn Oe nae cee eee eee ten ete 1-1-44 
PSOTH Meee er ets cease eat 6-15-66 
PAUP, ds deperctahd ae Ee OI En AE 1-1-61 
SOA TE eerretenre eet erie erate canara 4-10-53 
BOAT anya atyerivas cee crodice's wie ccstele wwe 12-15-65 
ASO TE rene eotte oats es aiarovde W's ornate crane 12-15-65 
ABO TS eeteete tee eaicistc chet cra natant 12-15-65 
592/3-200A 3 meee ee eck won 6-15-66 
TD OU ttetearcts cas etsy erejacst.-a's.eisie.ae 12-15-65 
OOO Titeererrste corere eran tie stele nichole Jains 12-15-65 
L500 Thee erie nie Nene ety cate 3-18-59 
ZOO0 Titeeteeniey ee teeta: Sotnanrne 10-15-50 
BSG T Ae iitetaisiate «ects rotn caldcerers sate: aveiaveis 11-15-64 
OO IGA Heiss ssisvarstets)e 6's) aslotere aiartivinve diaiw al’ 10-15-64 
O69 TA sic casera rgcedas cass oe 10-15-64 
TALL Fatcteereis oidis¥s c/s.0,0 0) class sie: tiaie sisievsie's 9-1-64 
TAB tenrciere cyapsteieters eecietelsrend vs Seu acie ole 10-15-64 
TETRODES — PENTODES 
4-65A/ 8165 be are reetra et ares okelnanec 5-1-62 
A-125 Ar meiate ee te octets Sitio rsie'al etere sete oiaiare'ste 12-15-65 
A-250A (DD Z2 rr aPiee ne as stele ecveterto ave 5-1-62 
A-AQOAS Bist ferejeit ace siateheless #/ace.a (eiereiere s,0+4, 8-30-66 
4-1Q00A7/ 81 G6 meee sc ee eee 10-30-66 
ACN SAR pee soe ep s 1-1-63 
ACVSOQO0A Mer etryeitiy ere eu te teeters 11-8-62 
4GV20 000AMe Ener aoe at 11-8-62 
ACV35- 000 Aseeense nar tireutrs conteaiss's 5-15-66 
ACVIODRO00C 7 B55 Uwe se heresies cists lores 3-15-65 
ACW2ZOQDA Bese itty insta, tartans 6-15-66 
ACWLOOODA Ripert sarees e 4-15-63 
ACW50; 000G/8350) fence a 10-10-62 
ACXI25C 7 Pet ete tee ocean a) 1-1-63 
4CX250B/7203 & 4CX250F/7204....... 7-15-62 
4CX250K/8245 & 4CX250M/8246....... 1-28-63 
ACK 250R Goel ere et eer ote 6-16-61 


TABLE OF 
CONTENTS 


VOLUME I 


Effective 
TETRODES—PENTODES (Continued) Date 
ACX300A/SL679 as rcccere tern 8-30-66 
ACK300V at vasa eae eee 6-15-66 
4CX350A/8321 & 4CX350F:/8322....... 6-15-65 
ACK 600A *hh sore ere clon ome eee 5-7-63 
ACXIOQOA/ 8168 eee eee eee 6-15-66 
4CXLO00K/8352 san coneeeonich ny eer 8-20-66 
4CXLSOOB Secs nsie ete ata vate’ ia meena 4-1-67 
ACX3000A/S169U- hae coco tee eee 9-16-65 
ACX5000A/ 8170 ice ee eee eee 10-1-64 
4CX'5000R/SLT0W nnn acne ors seer 1-1-63 
4CX10/000D/ S171) phim sct ee ene 1-20-62 
46X15; 000A/8281 oa 5 seers 8-15-66 
4CX35)000C/ 8349) oa nce esi tee 11-1-63 
AW300Bid-3 oe caiie sine fel sattvreeneneee 6-16-60 
AW20;\000A/'81 73, tictioniousisree cela 4-15-64 
AXTSOA(G24X150D) 2... sae ee ee 8-30-66 
GXT50G/ 8172 ce nent ee eee 6-15-66 
4X150R/8296 & 4X150S/8297.......... 5-15-62 
AX 500A iron cence oan serene eee 1-1-64 
4E27A/5-125B noe tence ec naenine eee 8-15-52 
B=BOOA.jcciere avers be ols voicsiciavetmace stare ce arene 11-15-65 
BOXT500A 22 -..s:crecielest, ols ctesarsic: ernie falalaieretate 2-15-65 
OTHER PRODUCTS 
VS-224 95) & 6 <)-cr San cnt fee ee 12-1-63 
Preformed Contact Finger Stock........ 8-15-66 
HR Heat Dissipating Connectors ....... 12-1-65 
SKE300A Gre cats voice tate ake ean ee 11-1-64 
SK=306 7 SK=316 o.Gcehs o>. -oekied ase 8-15-66 
SK-400 ai ct ite en oats see ae 4-1-56 
SK-406, SK-416, SK-426 ........-.--++ 11-1-65 
SCA Oey ee ae ces cote ree 11-15-62 
S500 eo hee tie chic ioe een 3-15-67 
SK-506SK-516 vies, ones epiene sn eeteree 8-15-64 
SI-SL OP Avia. anno cic doeeo a eee 8-15-66 
SK-600A;, ‘SK-610A cients ccie ois rnisrereiconr 11-1-65 
SK-606, SK-626, SK-636B............. 8-15-66 
SK=620;<SK-620A) oiccts.e eccistrtrmens 3-15-67 
SK-630;SK-630A\ 5 3. ny os: «estar 3-15-67 
SK 640i ig cree occ erosarootes sla tointve MRA MEA 2-15-66 
SK-650) SIK655 nic cie 0's s sieiniel crab eteieeeters 1-15-66 
SK=700; (SK=TLO Fo crac cate wcicteleve tetera 10-15-66 
SICTIIA. ccna. balsa ee 5-9-63 
GS KT 4.0) hia sate eas bs holes eee ee 8-15-66 
SKe760 7SKe (1 Ori yer a nie eee 8-15-66 
SK-800B7 SK-806:<.0.0.00 0000.50 selects cet 4-9-64 
SK-810B8; -SK-806 5 css o:0\sroj0:0o vakea scence 4-9-64 
SK-860; SK-870)-000:0 ciel cereceene 3-15-67 
SK-890B; SK-806...%,.< oicvc/ecein rcicrerraneters 4-9-64 
SK-900; SK-906 o).c2.3)-3.cius ely eee 8-15-66 
SKLS00 Sees crass erected hoes 8-15-66 
SK-1306; SK-1406 a: s.2.6 <2. eines mnt 8-15-66 
SK-1400A; SK-L470A\ 22: 5. + sts vane 10-15-66 
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EIMAC EIA POWER GRID TUBE 


EIMAC to EIA 


a 
Eimac No. EIA No. Eimac No. EIA No. Eimac No. EIA No. 
KY 272 Ate ee ---- SCXT5S000A3 one oy ee ---- APRIOOUA = = eee 8189 
547i Whe LPO ace ER gE Ns ---- BGX1L5-Q00H3 mae ee ---- APRLOOOBe eee ---- 
Zt G aes ee ae ---- BGX20 O00A3So 5 eo ---- AW300B 3 eee 8249 
y cod ds) A Ey? ---- SCX70 000H3 see ---- AW20 O00Aws 2. nies 8173 
DOA Ce seat ako cee ---- A-65A Scorn ee 8165 AXIS0A Wee eee 7034 
7 a VY W Pets Reni d Fey eas tee ---- APS ASS ee eee 4D21 AX150D See ee 7035 
eCA0 Ara ht oer ecees ---- 4250 Ascites cee 5D22 AX150G ase eee 8172 
PEL UT Bok Op Sree 2! 8) ---- A-AOQOA S534) anit eoe ee 8438 4X150R Gane 8296 
Z:2000 Ast thse ---- A-1L000A 145 a eae 8166 4X150S eee ee 8297 
2G39A eee he ieee 2C39A AGNISAY 2 eer eee ---- AX500 Au a0) eee ---- 
ZG39WASats 4 acclaen: 2C39WA ACPX250K eee 8590 5-175 Bisse ae eo 4E27A 
ZXLOOCA ete cae ee ---- ACS250H sae weer ---- 5-500A le a ee ---- 
2X3000 Be eee ee ---- ACS250H Aiea. 2. oe ---- SCX1500AZ2- es ee ---- 
3227 eee Ce Ca eae ---- ACV 1I500B Ss ee ---- 5CX3000A=. 2 ee ---- 
3G 2A Dee eee 3024 ACV8000A:2.5 ee ---- 6621 we eee eee 6C21 
S=DOOAS Bers caer encd: 592 4CV20,000A:..... 2. ---- 25 Tish 2. sees eee 25T 
3-400 22 ses; ee ee 8163 4CV35, 000At ne. - ---- a5 Lose eee 350 
53-1000 Ze i ee, 8164 4GV1002000C3 8351 35.1 Gi. chee eee 35TG 
SCPNIOAS# 2 sere oe 7815 4CV250, OOOA......... ---- ISTH 22 oe eee 75TH 
SORXLOUAS @).euee 7815R ACV 250,000 Seer: ---- TST eth ae ee Whe fk. 
SCV30 000A lias. ee ---- ACWSOUASR ee een ---- LOOR 2.5 ek eee 8020 
3CV30,000A3:00. 22: ---- ACW2000AM Eee 8244 100TH 3.3 eee 100TH 
SCV30/000H3i ere ---- 4ACW10,000A.......... ---- LOOT Lee eee 100TL 
SCG W5000A Le eee 8240 AGW25: 000 Ateneo ---- AZ THe ee eee 152TH 
SG W5000A3 oe ee 8242 AGW50; 000G ee 8350 15251, Cen eee ee 15203 
SCW5S000F la ee 8241 4CW100,000D......... ---- 250R Se: k a oe ---- 
SC W5000F 32.252 ee 8243 AGXI25C ae wee ---- Z50LH ak ees oe 250TH 
SC W5000H Sa ---- AC XI25 Fasc ee ---- ZOOL cae eee 250TL 
SCW10; OUDA3. ee ---- 4GX250 Bo. oe 7203 2 SME hoe ee eee 253 
5CW10; OO0H3 23. eee ---- AGX 250 Ra eee 7204 S04 TH inh oe 304TH 
3CW20; Q00AL) 2 22s ---- ACX250F Gre eae 8621 BOAT isos aan eee pees 304TL 
3CW20,.000A3.. eae ---- ACX250 Ke ee eee 8245 ASOTH 40 22 wee, coven 450TH 
3CW20, 000A7......... ---- AGX250M ee eae ee: 8246 50 TU ee eee 450TL 
SGW20, 000HS2.-8 ---- AGX250 RR. hcl as oak 7580W BIS Aa. ss Give ue eo 575A 
SCW25000A3 Ae ---- AGX 300 Aver te erate 8167 G/30e bate atase eee 673 
3CW30; 000H3S2722-5 -- ---- AGX300NS eee 8561 SOT Lice eee 150 TidZ 
3CW40, 000H3:. «2. cx... ---- AGX350 Axe eee ee 8321 826702 eae ee ee 826 
3CW100, 000H3........ os AGX350 betes eee 8322 S69B-454°. eee 869B 
SCX 1LOOA5 yee er ee 7289 AGXO0QAS ee eee ---- 1000 ee eee eee 1000T 
SCXLOORS ee eee 8250 AGXIOOOA Se eee 8168 1500 Tec. eee 1500T 
SCXIOO0As soe. ee 8283 AGXLOQ0K A= eee 8352 2000 Tt ee ee 2000T 
3G X2500A3. any e 8161 AGXASOOAS eee ee ---- S867 Ac eee eee 5867A 
SGX2Z500F3.eo eee 8251 ACXIS5W0B 2c oe 8660 6155 chicas ee 6155 
3CA2Z500N 32-2 ee ---- AGX3000AV 2. ae 8169 6156 s.r otter Bie ae 6156 
3GX3000A Leese eos 8238 AGX5S000 Ate ee 8170 6696Am eee eee 6696A 
SCXS000ATSee ee ---- AGX5SO00R See ee 8170W 6697 Av24 cceariae eee 6697A 
3CX3000 Rae eee 8239 ACK 10.0000 tanec ee 8171 688.4 22ers 6884 
SGX S000F Tae ee 8162 AGX15 QO0A eee 8281 6894 5). averse eee 6896 
SCKDOD0AS i ee eae ---- AGX35 O00C Ke eee 8349 6895.0 et ewer ee 6895 
3GX5000H3;0- 3 eee ---- APROOUBS tren 8252 PAR Gere RE ty (yaw 
BCX10 000Al. ee a 8158 APRGSAues aces 8187 1927 ee eee 7527 
BCXIO/O00ASF ee 8159 SPRI25A 5s eee 8247 18432322 aa oe 7843 
SCXI0000As:4.-7 42 ee 8160 APR2Z50G 4s pace 8248 


SGX LO DOCKS Veena. ono" 4PRAD0A... <b ee tee 8188 


UMBER CROSS-REFERENCE LIST 


a EIA to EIMAC 
epee Himac No. LOS Ueeerempret Ee NL eee PEL AGN 0, greeeaeeel aa 
BAe, ocx. - 2C039A OO9D ALG ions ee 6696A SES ee ee 4W20, 000A 
tc) 2C39WA ODP Ate tiis.:. 6697A SIB7 Lamhe phen 4PR65A 
Of ts 4-125A O888 4) te ze 6884 BIBS ce sees 4PR400A 
2 5-125B O94 Mira les ea. - 6894 SIGOsA wees 4PR1000A 
Sta u, 4-250A ele hy fo patie 6895 S230 See ee 3C X3000A1 
15 1 6C21 TOS 4 Bin shia eee 4X150A C237 Wen Wenner 3CX3000F 1 
“oN ee a jae y t TAGES neray ee ee 4X150D OPA Vika Pia Bea hae 3CW5000A1 
it CA sei § F203 aire cet con sos 4CX250B O24 ide a7 eee 3CW5000F 1 
SOT) Cel a ea 35TG TLR A aces Wey es 4C X250F 8242) 3 ee 3CW5000A3 
5 ee 15TH (PAR ek dv e 7211 824s re ete eeee 3CW5000F3 
US hh ers 75TL PAs) PONG SAAR) EE 3CX100A5 PLT bss arene or 4CW2000A 
0 a er 100TH 7480. oe. toe 7480 eee hoe Green. ee 4CX250K 
OL) «are 1lO0TL Piya 8, Oe 7527 S246 ten cen 4CX250M 
Tere ick: as's 152TH TSBOW tiehates « 4CX250R O24] menue sare ces 4PR125A 

a be aoe (tava |e ROFG ment ewe cy 7698 ZAG cae a onnrs 4PR250C 
ae 250TH (8.1552 tae bi 3CPN10A5 B2A9 Me tek Pumas 4W300B 
As 250TL SLSR ese et: 3CPX100A5 B20 ee cee 3CX100F5 
“one a Z99 BAS we BN, tora calls 7843 O25 Loe ceckiae ee 3CX2500F3 
S104 ah 304TH SOZ0 te cc weet 100R SY LV ERO CP rae Sa. 4PR60B 
STN R TY fl. alos, 5.5.» 304TL S158 aroha et: 3CX10, 000A1 S2B Leer iat 4CX15, 000A 
EON 450TH Od 59 te een 3CX10, 000A3 S283 7h seen ae 3CX1000A7 
MOMMIES cos oe ws 450TL CLOO see ree. 3CX10, 000A7 8296 te ee se pries 4X150R 
Jel eee 575A 8164) sears ee ee 3CX2500A3 S297 tae eas Oh 15 4X150S 
Gere srt) 2 4°) 3-200A3 B162 it acces 3C X3000F7 B32] eweeG tes ans 4CX350A 
SD Si eee 673 S163 i.u eee 3-400Z B32 ever de at a: 4CX350F 
homie eth aia ds 750TL 8164 sx se nab 3-1000Z B35 40 set ee nies ah 4CX35, 000C 
Pen eh Rea ta g cas 826 8 lbSsesat een 4-65A 8350 ines ber: 4CW50, 000C 
Bp gerne sone 869B Slbh ares 4-1000A B35 eae wees 4CV 100, 000C 
Bog Boke cae Nes» 869B/L BLS} ts boner 4C X300A BLY Fie ais cay AI 4CX1000K 
(AU ss Sg gi 1000T SIBB ae aia en 4CX1000A GASB ee eaeeatel: 4-400A 
VA PPR ee ae age 1500T G1 6952 ss eeeenore 4CX3000A S56 Lacy eee 4CX300Y 
POUL Rasen tx cater 2000T 8170. eee ee. 4CX5000A B90 ic erastaeas 4CPX250K 
SBOLA Kaas: - 5867A BT 7O Wives ton os 4CX5000R SOO kann ay: 4CX1500B 

) ap ye hit CAN aS 6155 B17 lene tees ¥- 4CX10, 000D 


oy bel a ee 6156 Bly issn seks 4X150G 


The EIMAC 8252/4PR60B is a high-vacuum tetrode intended for 
pulse-modulator service in circuits employing inductive or resistive loads. 
This tube unilaterally replaces the 715C and the 5D21 and supersedes the 
4PR60A. 

The 8252/4PR60B has a maximum plate dissipation rating of 60 
watts, is cooled by radiation and convection, and delivers pulse output 
power in the region of 300 kilowatts with less than one kilowatt of pulse 
driving power. 


GENERAL CHARACTERISTICS 


8292 
APR6OB 


RADIAL-BEAM 
PULSE TETRODE 
& 


MODULATOR 
AMPLIFIER 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential Min. Nom. Max. 

Pewter VOUACe = =2 26.0 volts 

PeatermoCurrent, «= © =. 9. 2.1 amperes 

Cathode Heating Time Sa a 3 3) minutes 
Direct Interelectrode Capacitances 

Grid-Plate eS ee et PEO) sa je) 

Input 2 A eee ee ote 50 ~=—pF 

Ot Olt eee osese pos & (=o e pee OO 11 pF 
MECHANICAL 
Minimum Shock Test - . - - wate ses) t=2, = - - - -  - 190 g, 0.5 ms half sine 
pee ee ee oe -8e orits EK. Johnson Co, Socket Number 122-234 or equivalent 
reer 2 hos On sae coe i eet Ree 0m, ey 0 tad Nery! GST ace) NW ag Any 
CONTE SO EE OU Sai ga tae art Laie ee Ra as a Radiation and Convection 
Recommended Heat Dissipating PlateConnector- - - - - "= "= = = EIMAC HR-8 
hiasmumseal.and envelope lemperatures === - = s 200°C 


Maximum Over-All Dimensions 
Length pate FANRITS S¢ cee ap | Se ie ce cn eer net 
Miameter) u20 == to ee EN Vi pte Lev ee Oe nes 
ey richie eae oo nce er eee TS ike dc 


ROD CMW GICs tae ec ots, one enemies Maite eye 


6.000 inches 
3.063 inches 


12 ounces 
2.5 pounds 


ee eee 


RATINGS 
MAXIMUM RATINGS—Pulse Modulator Service (Per Tube) 


TYPICAL OPERATION 


DC Plate Voltage - - 
Pulse Plate Current 


PCaPIATE VOLTAGE sie = » > 20 KILOVOLTS nGusevecmvaltage 
DC SCREEN VOLTAGE - - - 1.5 KILOVOLTS Pulse Screen Current* - 
Dae RIOIVOUTAGE Re aetas =) 0 KILOVOUT DC Grid Voltage - 

PEAK POSITIVE GRID VOLTAGE - 300 VOLTS Pulse Grid Current* — - 
PEAK PLATE CURRENT - - - 18 AMPERES Pulse Positive Grid Voltage 
PEAK POSITIVE PLATE VOLTAGE - 25 KILOVOLTS ope rateria 3 ig ito 
PLATE DISSIPATION (AVERAGE) - 60 WATTS pep poanive Plate Nolane 
SCREEN DISSIPATION (AVERAGE) - 8 WATTS Blea Inman bowersn is 
GRID DISSIPATION (AVERAGE) _ - 1 WATT Pulse Output Power - 
DUT ie ae) et See chart page 4 Pulse Output Voltage - 


tEffective grid-circuit resistance must not exceed 100,000 ohms. 


(Revised 11-1-66) © 1962, 1966 Varian 


*Approximate value. 


Pulse Modulator (Per Tube) 


a 8 rb 6 


20.0 kilovolts 
18.0 amperes 
1.25 kilovolts 
7 amperes 
0 volts 

5 ampere 
150 volts 


2 psec 
25 kilovolts 
360 kilowatts 
337 kilowatts 
18.75 kilovolts 


Printed in U.S.A. 


APPLICATION 


Lee dnt APR6OB 
MECHANICAL 


Mounting—The 4PR60B may be mounted and op- 
erated in any position. A flexible connecting strap 
must be provided between the plate terminal and 
the external plate circuit. 

The 4PR60B is designed to withstand 200g 
shocks of 0.5 millisecond duration transferred to 
the tube through clamps on the metal skirt. Such 
clamps must be shaped to fit the contour of the 
skirt and must be fastened to the tube before being 
tightened to the chassis in order that no distorting 
force will be applied. No lateral pressure or clamp- 
ing action should be applied to the base pins or to 
any part of the tube other than the skirt. The skirt 
is internally connected to the cathode. The 4PR60B 
must be protected from severe vibration. 


Cooling — Adequate ventilation must be provided 
so that seal and/or envelope temperatures do not 
exceed 200°C under any operating or standby 
condition. When the 4PR6OB is operated where air 
circulation is restricted, these temperatures can 
easily reach 225°C or more which will accelerate 
seal deterioration and cause early tube failure. 

Adequate control of the base temperature, in 
particular, is necessary. Envelope and plate-seal 
temperatures do not ordinarily require special 
attention provided that an HR-8 heat-dissipating 
plate connector is used. However, each individual 
application of the 4PR60B should be carefull 
evaluated.to assure safe operating temperatures. iM 
blower is usually required only when normal air 
circulation is restricted, when the ambient temper- 
ature exceeds 25°C, when the altitude is other than 
sea level, or when a combination of these factors 
exists. 

ELECTRICAL 

Heater Operation — The heater voltage, as meas- 
ured directly at the heater pins, should be main- 
tained at the rated value of 26.0 volts. Maximum 
variations in heater voltage must be kept within 
the range of 23.4 to 28.6 volts. Where consistent 
performance and long tube life are factors, the 
heater voltage must be kept within range of 24.7 to 
27.3 volts. The peak pulse-emission capability of 
the cathode may be impaired at low heater volt- 
ages, and high heater voltages contribute to short 
tube life. 

A heater noise test is conducted periodically on 
4PR60B samples. This test insures that the heater/ 
cathode assembly will not generate excessive rf 
noise during vibration over the frequency range of 
10 to 50 cps. 

A 500-hour heater cycling test is also conducted 
periodically on 4PR60B samples. This test consists 
of at least 1000 complete on-off cycles and insures 
that grid-to-cathode shorts will not occur as a result 
of cumulative hysteresis effects upon mechanical 
joints in the cathode assembly. 


Cathode Operation — It is essential that the mini- 
mum cathode heating time of three minutes be ob- 
served prior to the flow of cathode current. Conser- 
vative design for reliable tube operation in pulse 
Circuits dictates the use of five minutes minimum 
heating time. 


The “Cathode Current Derating Chart” on page 
4 depicts the current capabilities of the 4PR60B 
cathode at various pulse durations and duty fac- 
tors. To use this chart, enter with pulse duration 
and note the intersection with desired pulse cathode 
current (the total of plate, screen, and grid cur- 
rents during particular pulse condition). At this 
intersection read off values of maximum duty 
and/or pulse repetition rate. 

Under a given set of operating conditions, ele- 
ment dissipations may limit the maximum permis- 
sible duty to a value less than that which cathode 
considerations would dictate. When this occurs, it 
will usually be found that screen dissipation is the 
limiting factor unHer low tube-voltage-drop condi- 
tions and that plate dissipation limits the maximum 
duty under high tube-voltage-drop conditions. 


Control-Grid Operation — The average power dis- 
sipated by the control grid of the 4PR60B must not 
exceed one watt. Control-grid dissipation is not 
usually a limiting factor with this tube, but can be 
computed as the product of pulse grid current, 
pulse positive grid voltage, and duty factor. Simi- 
larly, pulse driving power is pulse grid current 
times pulse grid voltage swing (bias voltage plus 
positive grid voltage ). 


Screen-Grid Operation — The average power dissi- 
pated by the screen of the 4PR60B must not exceed 
eight watts. Screen dissipation is the product of dc 
screen voltage, pulse screen current, and duty fac- 
tor. Excessive screen dissipation is likely to occur 
under conditions of low tube-voltage drop during 
conduction. This condition can be relieved by using 
a lower plate load resistance which will cause 
higher tube-voltage drop during conduction. 

A bleeder resistance designed to draw at least 
10 milliamperes of current should be connected di- 
rectly from screen to cathode of the 4PR60B. This 
bleeder resistance will insure that only a positive 
current load is presented to the screen supply. 


Plate Operation—The plate of the 4PR6OB is radi- 
ation cooled and is rated at 60 watts maximum 
dissipation. Average plate dissipation must not ex- 
ceed 60 watts. The 4PR60B should not be operated 
without a heat-dissipating plate connector such as 
the reeommended EIMAC HR-8. 

Average plate dissipation may be calculated as 
the product of pulse plate current, pulse tube-volt- 
age drop, and duty factor. Excessive average plate 
dissipation is likely to occur at high values of pulse 
tube-voltage drop. The calculated value of plate 
dissipation may be well below 60 watts in a given 
case, but excessive dissipation may result if pulse 
rise and fall times are appreciable compared to 
pulse duration. This excessive plate dissipation 
occurs because long rise and fall times slow down 
the plate voltage swing and allow plate current to 
flow for longer periods in the high voltage-drop 
region. 

The plate-supply voltage for the 4PR60B should 
not exceed 20 kilovolts. In circuits employing in- 
ductive loading, the peak instantaneous plate volt- 
age should not exceed 25 kilovolts. 


5 PINS 
(SEE NOTE 4) 


SCREEN GRIO 
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NOTES: 


. DIMENSIONS IN INCHES. 
. (X)CONTACT AREA. 
3. (&®)DEFINES CYLINDRICAL AREA AVAILABLE 


FOR CLAMPING WHICH MUST NOT BE DISTORTED 
BY CLAMPING ACTION. 


. THE BASE PINS SHALL BE CAPABLE OF ENTERING 


A GAUGE 1/4 INCH THICK HAVING FOUR .214" DIA. 
HOLES LOCATED ON II/I6 CENTERS AND A 
CENTER HOLE .250 DIA 
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8163 
3-400Z 


HIGH-MU 
POWER TRIODE 


The EIMAC 8163/3-400Z is a compact power triode intended to be 
used as a zero-bias Class-B amplifier in audio or radio-frequency applica- 
tions. Operation with zero grid bias simplifies associated circuitry by elimi- 
nating the bias supply. In addition, grounded-grid operation is attractive 
since a power gain as high as twenty times can be obtained with the 8163/3- 
400Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
etd Cem ee) aie Peale Renee Qe! Savi 2% 5.0 volts 
Current - - - - - - - - - =  - 14.5 amperes 
Amplification Factor (Average) - - - - - 200 
Interelectrode Capacitances (Average) :* 
og fre lanien tee aie ee 7.4 “pF 
Grid-Plate ee eed i caer me mw ee | 41. pF 
Piate-Pilament: (- ye" = 37 ei = 007 pF 
Frequency for Maximum Ratings - - - - - - 110 MHz 
MECHANICAL 
Base oe ee =e = ee Ue Pin Special 
Basing - - - - - = = = = = = = -= © = = = = See Drawing 
Mounting Position e- = se = = = = = = - = = Vertical, base down or up 
eOuU se ae wt) mt ee ew Rene Sem oe es | Radiation and: ForcedvAir 
Heat-Dissipating Plate Connector - - - - - -  -  -  - Supplied mounted on tube 
Hecommended Socket -  - = ~- (= s4-5 (= = = - + = «= = EIMAC;SK-410 
Recommended Chimney - - - - - - - - - - - «= =  EIMAC SK-416 
Maximum Operating Temperatures: 
AIS oP U6 oy ig SI a Ce ied ti a eer ee 225°C 
Base Seals - - - = .= - Se ate ete a see ee 200°C 
Maximum Over-all Dimensions: 
PiCiCn ene cn |) ad at en eee eS eS 25 inches 
Diameter ani amon ka lth eit Meme met hs yf ee. ‘anys 8) ee) ACHES 
2 NV CIO Rake ee ms em oe ee ml be ee) oe, ps a eae 7 ounces 
9 *In Shielded Fixture 


(Revised 3-15-67) © 1961, 1967 by Varian Printed in U.S.A. 


_— hart 3-400Z 


R-F LINEAR AMPLIFIER 
GROUNDED-GRID, CLASS-B 


MAXIMUM_RATINGS 


DGSPLATECVOLTAGES? en 3000 VOLTS 
DCEPEATE CURRENT: 2 t-te ee ee 0.400 AMP 

PLATES DISSIPATION == ee at-n & =. & = 400 WATTS 
GRIDEDISSIPATION | k=n y= 20 WATTS 


TYPICAL OPERATION (Single-Tone Conditions) 


DC Plate Voltage - - - - = = 3000 volts 
Zero-Sig DC Plate Current* - - - - 100 ma 
Max-Sig DC Plate Current - - - - 333 ma 
Max-Sig DC Grid Current yea er 120 ma 
Driving Impedance - - = = - 122 ohms 
Resonant Load Impedance - - -  - 4750 ohms 
Max-Sig Driving Power - - - - - 32 watts 
Peak Envelope Plate Output Power -~ - 655 watts 


TYPICAL OPERATION (Minimum Distortion Products) 


TYPICAL OPERATION (Minimum Distortion Products 
at 1 KW PEP Input) 


DC Plate Voltage - So 6 = Pho 
Zero-Sig DC Plate Currents 2) ges Ber rs Ts 
Single-Tone DC Plate Current Be as 400 
Single-Tone DC Grid Current- - -— - 142 
Two-Tone DC Plate Current - - - - 274 
Two-Tone DC Grid Current - -— - 82 
Peak Envelope Useful Output Power -~ - 560 
Resonant Load Impedance - - - - 3450 
Intermodulation Distortion Products - - —e5 


TYPICAL OPERATION (Minimum Distortion Products 
at 1500 Volts Plate Voltage) 


DC Plate Voltage - Se pe = =e 2000 volts DC Plate Voltage - - - - - - 1500 volts 
Zero-Sig DC Plate Current* EAT io” “ote 62 ma Zero-Sig DC Plate Current* - - -— - 46 ma 
Single-Tone DC Plate Current oS 400 ma Single-Tone DC Plate Current ee 400 ma 
Single-Tone DC Grid Current- - - - 148 ma Single-Tone DC Grid Current- - -— - 163 ma 
Two-Tone DC Plate Current - - - . 265 ma Two-Tone DC Plate Current - - - - 265 ma 
Two-Tone DC Grid Current - - ~ - 87 ma Two-Tone DC Grid Current - - - - 92 ma 
Peak Envelope Useful Output Power -~ - 445 watts Peak Envelope Useful Output Power -~ - 300 watts 
Resonant Load Impedance - - - - 2750 ohms Resonant Load Impedance - - - - 1620 ohms 
Intermodulation Distortion Products - - —40 db Intermodulation Distortion Products - - —37 db 
TYPICAL OPERATION (Sinusoidal Wave, 
A-F AMPLIFIER Two Tubes, Grid Driven) 
DC Plate Voltage - - - - - = 3000 volts 
OR MODULATOR, CLASS-B DC‘Grid Valisgei a eee 0 volts 
Zero-Sig DC Plate Current* - - -— - 200 ma 
MAXIMUM_RATINGS (PER TUBE Max-Sig DC Plate Current -~ - - 666 ma 
DC PLATE VOLTAGE- - - - - 3000 VOLTS ee Sig as Grid. Cute ntti salesman 1 ce uae 
riving Power - SMEs op oe Ce watts 
DO PLATES CURRENT ieee rer a” 0.400 AMP Peak A-F Driving Voltage (per tube) -~ - 88 volts 
PLATES DISSIPATION oat eee 400 WATTS Load Resistance, Plate-to-Plate - - - 9500 ohms 
GRID DISSIPATION - - - -— - 20 WATTS Max-Sig Plate Output Power- - - - 1310 watts 
R-F POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR, CLASS-C DC Bee Voltage - - - - - - 93000 volts 
DC Plate Current - - ee 333 ma 
MAXIMUM_RATINGS DC_Gridi Voltage >=9) = vce oe) pa) = see=75evolts 
DGEPLATES VOLTAGES 9 f-2 s) = ve 4000 VOLTS DG. Grid. .Currenfe (--ype =e) =) a= 130 ma 
DC PLATE CURRENT- - - - - 0.350 AMP Peak R-F Grid Voltage - - - - - 187 volts 
PLATE DISSIPATION - - - - - 400 WATTS Grid Driving Power-~ - - - - 25 watts 
GRID DISSIPATION — - - - - - 20 WATTS Plate Output Power - - - - - . 730 watts 
R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED DC Bae Voltage - - - - - - 3000 volts 
DC Plate Current -~ - ee es, 8 - 245 ma 
MAXIMUM _RATINGS DC Grid Voltage - - - - - - —90 volts 
DC PLATE VOLTAGE- - - - - 3000 VOLTS DC Grid Current - - - - - - 100 ma 
DC PLATE CURRENT- - - - - 0.275 AMP Peak R-F Grid Voltage - - - - - 185 volts 
PLATE DISSIPATION - - - -— - 270 WATTS Grid Driving Power- - - -— - 18 watts 
GRID DISSIPATION § - - - - - 20 WATTS Plate Output Power - - - - - - 550 watts 


NOTE: In most cases, ‘‘TYPICAL OPERATION’’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow- 
ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of “‘Useful’’ output power as opposed to ‘‘Plate’”’ output 
power. Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load. 


*Approximate Value 


APPLICATION 


Mounting — The 3-400Z must be operated 
vertically, base up or base down. A flexible con- 
necting strap should be provided between the 
heat dissipating plate connector and the exter- 
nal plate circuit. The tube must be protected 
from severe vibration and shock. 


Cooling — Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature be- 
low 225°C. When using the EIMAC SK-410 Air- 
System Socket and SK-416 Chimney, a mini- 
mum air flow rate of 13 cubic feet per minute 
at a static pressure of approximately 0.13 inch 
of water at sea level is required to provide ade- 
quate cooling at an inlet air temperature of 55°C. 
At higher inlet air temperatures, higher alti- 
tudes, or at frequencies above 30 MHz, the air 
flow rate must be increased to give equivalent 
cooling. Cooling air must be supplied to the tube 
even when the filament alone is on during 
standby periods. 

When a socket other than the SK-410 is used, 
provisions must be made for equivalent cooling 
of the base, the envelope, and the plate lead. In 
all cases, air flow rates in excess of the mini- 
mum requirements will prolong tube life. 


Class-C Operation — Although specifically 
designed for class-B service, the 3-400Z may be 
operated as a class-C power amplifier or oscill- 
ator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-400Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 


eg 3-400Z —— 


volts or below by employing only grid-leak bias. 
If driving power fails, plate dissipation is then 
kept to a low value because the tube will be op- 
erating at the normal static zero-bias conditions. 


Filament Operation—The rated filament volt- 
age for the 3-400Z is 5.0 volts. Filament voltage, 
as measured at the socket, must be maintained 
within the range of 4.75 to 5.25 volts to obtain 
maximum tube life. 


Intermodulation Distortion — Typical Oper- 
ating conditions with distortion values included 
are the result of data taken during actual opera- 
tion at 2 megahertz. Intermodulation values 
listed are those measured at the full peak en- 
velope power noted. As the driving signal level 
is reduced, distortion products remain at the 
listed value, or better, below original peak enve- 
lope power level. 


Input Circuit — When the 3-400Z is oper- 
ated as a grounded-grid r-f amlpifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a “Q” of five or more. 


Special Applications—TIf it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC, Division of Varian, 301 In- 
dustrial Way, San Carlos, California, for infor- 
mation and recommendations. 


3-400Z OUTLINE DRAWING AND PIN CONNECTIONS 


NOTE: 


BOTTOM VIEW 


BASE PINS ® 
THEY CAN BE FREELY INSERTED INTO 
A GAUGE 1/4" THICK WITH HOLE DIAS. 
OF .204 LOCATED ON THE TRUE C 
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c1MAc 3CV30,000K3 


Divisic MEDIUM-MU 
SD AN | VAPOR-COOLED 
Be eid ; POWER TRIODE 


The EIMAC 3CV30,000A3 is a vapor-cooled, ceramic-metal power triode 
designed primarily for use in industrial radio-frequency heating service. Its 
vapor-cooled anode is conservatively rated at 30 kilowatts of plate dissipa- 
tion when mounted in an EIMAC BR-200 boiler. 

Full input of 60 kilowatts is permissible up to 100 megahertz. Large 
reserve emission is available from its one kilowatt filament and the grid 
structure is rated at one ampere making this tube an excellent choice for 
severe applications. 

It is also recommended as a grounded grid FM amplifier, a conventional 
plate-modulated amplifier or as a linear amplifier in new equipment designs. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
METS a a 6.3 volts 
Murrent’ = << - += = =  -= “152 172 amperes 
Pomeuncauon Kactor - -.- - = 20 
Interelectrode Capacitances, Grounded Cathode: 
we) Grid-Filament - - - - - 48 58 pF 
Plate-Filament - - - - - 1.2 1.5 pF 
Grid-Plate ST ag ek ae 30 38 pF 
Es ODUM AXiI1IN) Hatings les eri em me ee mt 100 MHz 
MECHANICAL 
Senne rere curate oe ete SIS WPS Ie eo at BE fee nee oe Coaxial 
Recommended Socket - - - - - - - - = = = = = =. EIMAC SK-1310 
EPRITNCNUCH DOMETOr=) Pat Mats) RE cn 8 mw ieereinin pee 8 Lr atop ye EIMAC BR-200 
Operating Position ee ev eaeer- hee a en tiny a=, 4 dVertical base.up 
oo TES. ey i Ua I ace gl ee irc oe eal Vapor and Forced air 
Maximum Operating Temperatures: 
Anode Flange “OA ae oes ce ee) Se | a a a re 200°C 
Ceramic-to-metal Seals le he CAL Oe ea we in 250°C 
Maximum Dimensions: 
Cn tie als Ee eye 8.75 inches 
Diameter PER ae ee ee ees Pn ase, a ee 7.5 inches 
Tore ee ea ame emg ern PTR n ihe 18 pounds 


a 


RF INDUSTRIAL OSCILLATOR TYPICAL OPERATION 


: DC Plate Voltage - - - - 7000 10,000 volts 

Class-C (Filtered DC Power Supply) DC Plate Current - - - - 6.0 6.0 oni 

DC Grid Voltage - - - - —600 -—800 volts 

MAXIMUM RATINGS DC Grid Current - - - - 66 .315 amps 

DC PLATE VOLTAGE - - -  -~ - 10,000 VOLTS Peak Positive Grid Voltage -  - 440 360 volts 

DC PLATE CURRENT eh a 6.0 AMPS Driving Power20 = =" =. = 660 365 watts 
DC GRID CURRENT- - - - - - 1.0 AMP Apis eee eh Ee TO Pe ae 
» PIAIEANEULROWER = = = = = 60 KW Plate Output Power - - = 30 42 kW 

PLATE DISSIPATION SS ee 30 KW Approximate Load Impedance - 600 750 ohms 


(Revised 3-1-67) © 1967 Varian Printed in U.S.A. 


oe dat 3CV30,000A3 


RADIO-FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION 


PLATE-MODULATED 
Classe DC Plate Voltage - - - - 5000 7000 volts 
id V - = - -_ — — | 
ax RATINGS pe Vela ee 
DC PLATE VOLTAGE - - - -. - 7000 VOLTS DG Grid} Curren ae - 600 600 mA 
DC PLATE CURRENT eer eae 5,0 AMPS a ew ; 
PLATE DISSIPATION 2 rt " Z Z 20 KW Driving Power - : - - - 600 750 watts 
GRID DISSIPATION ae = t= 8 O00) WALLIS Plate Output Power - - 17.8 27.5 kW 
RADIO-FREQUENCY TYPICAL OPERATION 
DC Plate Voltage - - -  - 7000 10,000 volts 
Be AMPLIFIER DC Grid Voltage* - 2% ee 250) 400 ern 
7 Zero-Sig Plate Current - -— - 2.0 2.0 amps 
MAXIMUM RATINGS Max-Sig DC Bel Current -— - 6.0 6.0 amps 
Max-Sig DC Grid Current - - 375 333 mA 
DC PLATE VOLTAGE - - pilD COORVOL TS Peak RF Grid Voltage - - - 530 700 volts 
DC PLATE CURRENT Ss - oI = 6.0 AMPS Driving Power - - - =) i 200 240 watts 
PLATE DISSIPATION es wees oe) 30 KW Plate Output Power - = = 26.4 41 kW 
GRID DISSIPATION - - - - - 500 WATTS *Adjust to give specified zero-signal dc plate current. 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for circuit losses has been made. 


APPLICATION 


ELECTRICAL 


Filament—The rated filament voltage for the 
3CV30,000A3 is 6.3 volts. Filament voltage, as 
measured at the socket, must be maintained at 
6.3 volts plus or minus five percent for maxi- 
mum tube life and consistent performance. 


Control Grid Operation — The grid current 
rating is one ampere dc. This value should not 
be exceeded for more than very short periods 
such as during tuning and over-current protec- 
tion in the grid circuit should be provided. Or- 
dinarily it will not be necessary to operate with 
more than 0.4 to 0.6 amperes grid current to 
obtain reasonable efficiency. In industrial heat- 
ing service with varying loads, grid current 
should be monitored continuously with a dc 
current meter. The maximum grid dissipation 
rating is 500 watts. 


Plate Operation — The maximum plate input 
power rating is 60 kilowatts at 10,000 volts and 
6.0 amperes dc. This rating applies for Class C 
amplifier or oscillator service and for Class AB 


applications. When used as a plate modulated rf 
amplifier, input is reduced to 7000 volts at 5.0 
amperes dc. Maximum input may be exceeded 
for short periods during tuning without exceed- 
ing plate dissipation ratings. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 


Spark gaps from plate to ground should be used 
to prevent transient voltages from flashing across 
the tube envelope during any fault conditions. 


Special Application—If it is desired to operate 
this tube under conditions widely different from 
these given here, write to Power Grid Tube Mar- 
keting Department, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California, for 
information and recommendations. 


3CV30,000A3 Sen (oan 


MECHANICAL 


Mounting -— The 3CV30,000A3 must be 
mounted vertically, base up in an EIMAC BR- 
200 boiler. It is very important that the boiler 
tube assembly be mounted vertically, the water 
be maintained at the suggested level, and that 
the flange of the tube makes a vapor-tight seal 
against the rubber “O” ring and boiler. 


Sockets—The EIMAC SK-1310 socket is avail- 
able for use with the 3CV30,000A3. Filament 
and grid connection are made to this socket. 


Cooling — Cooling is accomplished by im- 
mersion of the anode in a distilled water-filled 
BR-200 boiler. The energy dissipated at the 
anode causes the water to boil and be converted 
into steam. Steam is carried away by convection 
to the condenser where it is cooled and condenses 
into water. Condensate is then returned to the 
boiler. 


The boiling action maintains the anode sur- 
face temperature at approximately 100°C. In a 
properly designed system (such as the 3CV30,- 
000A3 and BR-200) it unlikely that anode sur- 
face temperature will ever exceed 125°C — well 
below the rated maximum for the tube — even 


STEAM 
PRESSURE 
INTERLOCK = 


at full plate dissipation levels. 

The water in the boiler must be maintained at 
a constant level, just below the top of the anode 
fins. This level is marked on the boiler. A recom- 
mended system for assuring constant water level 
is shown in the system diagram below. This 
system incorporates an EIMAC CB-202 Control 
Box to sense water level and a small reservoir to 
supply make-up water on demand. In the event 
of a drop in system water level, a switch is 
closed in the control box, energizing a solenoid 
water valve in the line from the reservoir. When 
the make-up water brings the system back to the 
proper level, the switch is opened, de-energizing 
the solenoid valve. A second switch in the CB-202 
Control Box senses a lower, danger level and can 
be used to actuate an alarm or shut down the 
system. 

For reliable operation, it is essential that the 
Control Box be mounted so that the level sensed 
is the actual level in the boiler. 

Separate cooling of the tube base is required 
and is accomplished by directing 100 CFM of 
cooling air into the base structure from the top 
of the socket. 
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MIN. MAX. 


3CW29,000A3 


@ TEU. acl tna MEDIUM-MU 


> Beas pete eons WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW25,000A3 is a water-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio-frequency heating serv- 
ices. Its water-cooled anode is rated at 25 kilowatts of plate dissipation with 
low water flow and pressure drop. 


Full input of 60 kilowatts is permissable up to 100 MHz. Plentiful 
reserve emission is available from its one kilowatt filament. The grid struc- 
ture is rated at 500 watts making this tube an excellent choice for severe 
applications. 


It is also recommended as a grounded grid FM amplifier, a conventional 
plate-modulated amplifier or as a linear amplifier in new equipment designs. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


a) Filament: Thoriated-Tungsten Min. Nom. Max. 
OAS a et el it ei 6.3 volts 
Surrent. ‘= =| =Sir WSF i bt Hees a 5D, 172 amperes 
Amplification Factor - - - - - 20 
Interelectrode Capacitances, Grounded Cathode: 
Grid-Filament ee ee A 48 58 pF 
Plate-Filament - - - - - 152 1.5 pF 
late em om en Ae 30 38 pF 
Peeoucncy tor Maximum Ratings iii = (=) wridioe ine ce! bane @ eS ene =91100 MHz 
MECHANICAL 
Base eee eran Onis: Sart oma ay Mey SR SNe es el ce Ce Ce Conia 
BeGOINONOEO SOCK my ea et ee ee oe mw |= | RIMAC SK-f 300 
Operating Position- - - - - - - - - = -  - = Vertical, base up or down 
RPOOUAO WET R Dm mm el ie ee ot ey mw = Water and Forced:air 
Maximum Operating Temperatures: 
MSCEOsICtCeINetal mGalsys) =) 8 i= PEG a ee ee 250°C 
Maximum Dimensions: 
by telat ee) Ee met) tne a cree ae ee 9.4 inches 
Diameter ea Lm ei earl Veli in gee per ed Plt Ve eeemee ee hs 5.0 inches 
>) Net Weight - - - - slies. BAU oe er ae ce eee 12 pounds 
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RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS 
DC PLATE VOLTAGE =9 = a=. '- 


TYPICAL OPERATION 


DC Plate Voltage - - 
DC Plate Current - - 
DC Grid Voltage . 
DC Grid Current - = 
Peak Positive Grid Voltage - 


- 7000 10,000 volts 
6.0 6.0 amps 
==—600Ne——S00OmVolis 
.66 .315 amps 
440 360 volts 


10,000 VOLTS 


DC: PLATECURREN Dae 3 ee eee 6.0 AMPS Driving POWer teali~sea sie - 660 365 watts 
DCGRID CURRENT - - - - 10 AMP Bite Disipation - 2 >] 1218 RW 
PLATE INPUT POWER - - - - 60 KW pl atacOurpOnipore ranean ; 30 42 kW 
PLATE DISSIPATION - - - 3 25 KW Approximate Load Impedance - 600 750 ohms 


RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 


TYPICAL OPERATION 


iin DC Plate Voltage - - - - - 5000 7000 volts 
ass- cs 
DO Grid Voltages | u-1  e of 

MAXIMUM RATINGS Spark Saks C00 anaes 
DC PLATE VOLTAGE 7000 VOLTS DC. Plate, CUR ENT 55 Soo eae Ue eg Oca 
DC PLATE CURRENT - - - - 5.0 AMPS DO Grid ICUS Gs at re ceae tS no oe 
PLATE DISSIPATION - - “= = 16.5 KW Driving Power ~Ay Shee 8 Ge 600 750 watts 
GRID DISSIPATION - - - - 500 WATTS Plate Output Power - - - - 17.8 27.5 kW 


i 


TYPICAL OPERATION 


DC Plate Voltage - . - 
DC Grid Voltage* - - - 
Zero-Signal Plate Current - 
Max-Signal DC Plate Current 
Max-Signal DC Grid Current 
Peak RF Grid Voltage - - 


RADIO-FREQUENCY 

LINEAR AMPLIFIER 

Class-ABe 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - - - - 


7000 10,000 volts 
—250 —4A00 volts 
20 2.0 amps 
6.0 amps 
375 333 mA 


10,000 VOLTS 530 700 volts 


' ' ' ' ' ' ' 
ae 
(S) 


DOOPLATE CURRENTS =) > =. = 6.0 AMPS Driving Power aye ae 200 240 watts 
PLATE DISSIPATION -~— - - - 25 KW Plate Output Power” - - oe 26.4 41 kW 
GRID DISSIPATION - - - - 500 WATTS *Adjust to give specified zero-signal dc plate current. 


i 


NOTE: “TYPICAL OPERATION” DATA ARE OBTAINED BY CALCULATION FROM PUBLISHED 


CHARACTERISTIC CURVES. NO ALLOWANCE FOR CIRCUIT LOSSES HAS BEEN MADE 


APPLICATION 
ELECTRICAL 


Filament — The rated filament voltage for 
the 3CW25,000A3 is 6.3 volts. Filament voltage, 
as measured at the socket, must be maintained 
at 6.3 volts plus or minus five percent for maxi- 
mum tube life and consistent performance. 


Control Grid Operation — The grid current 
rating is one ampere dc. This value should not 
be exceeded for more than very short periods 
such as during tuning and over-current 
protection in the grid circuit should be provided. 
Ordinarily it will not be necessary to operate 
with more than 0.4 to 0.6 amperes grid current 
to obtain reasonable efficiency. In industrial 
heating service with varying loads, grid current 
should be monitored continuously with a dc 
current meter. The maximum grid dissipation 
rating is 500 watts. 


Plate Operation — The maximum plate input 
power rating is 60 kilowatts at 10,000 volts and 
6.0 amperes dc. This rating applies for Class C 
amplifier or oscillator service and for Class AB 


applications. When used as a plate modulated 
rf amplifier, input is reduced to 7000 volts at 
5.0 amperes dc. Maximum input may be ex- 
ceeded for short periods during tuning without 
exceeding plate dissipation ratings. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are 
especially important in industrial service with 
its wide variations in loading. 


Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault 
conditions. 


High Frequency Operation — The 3CW25,- 
000A3 is usable to 140 MHz. At this frequency, 
plate voltage must be reduced to 7000 volts in 
class A, B or C service. For plate-modulated 
applications at 140 MHz plate voltage is reduced 
to 5500 volts. 


» 


fino 3CW25,000A3— 


APPLICATION 


Mounting — The 3CW25,000A3 must be 
mounted vertically, either base up or down. 
Where the tube is installed in a base up position, 
it is suggested that any clamping pressure or rf 
contact be made only in the area shown as “V” 
on the outline drawing. 


Socket — The EIMAC SK-1300 socket is used 
with the 3CW25,000A3 for making connections 
to the filament and grid. Where the socket is to 
be removable — as in base-up operation — the 
SK-1310 should be used. 


Cooling — Anode cooling is accomplished by 
circulating water through the integral anode — 
water jacket. With the tube in the anode-up 
position the water inlet is the outer water fitting 
and the outlet will be the center water fitting. 
When the tube is mounted base up, these are 
reversed. 


The table shown lists the minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, inlet 
water temperature must be limited to 60°C or 


MINiMUM WATER-COOLING REQUIREMENT 


Plate Dissipation Water Flow Pressure Drop 
(kW) (GPM) (PSI) 


10 6 
15 $ 
20 12 
25 15 


below, outlet water temperature must not exceed 
70°C nor should inlet water pressure exceed 60 
psi. 

Additional forced-air cooling of the tube’s 
base is also required to maintain ceramic-to- 
metal seal temperatures below the 250°C maxi- 
mum. Approximately 100 cfm of cooling air 
directed into the base structure, through the 
socket will generally satisfy this requirement. 


Special Application — If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Mar- 
keting, EIMAC Division of Varian, 301 Industrial 
Way, San Carlos, California for information 
and recommendations. 


IMPER/(AL FLEA FITTING 
FOR FAL, TUNG 
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t_ (@®) CONTACT SURFACE 


00 NOT CONTACT 


DO NQT CONTACT 
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$ EIMAC 


The EIMAC 3CX2500F3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500F3 is an exact replacement for the EIMAC 3X2500F3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 

The tube is equipped with flexible filament and grid leads which 
simplify socketing and equipment design for industrial and communication 
frequencies below 30 megahertz. 


GENERAL CHARACTERISTICS 


GRID DISSIPATION - 150 WATTS *Approximate values. 
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3CX2500F3 


MEDIUM MU 
TRIODE 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 

Matagen em ery sn) OR OS Ae 7.5 volts 

Smerentciee a en ar apac, oe 7 48 53 amperes 
Bearmicouon, PaCtOY a TS 19 26 
Direct Interelectrode Capacitances 

er eDlate at) lee anes y wl O.8 23.2 pF 

Grid-Filament Na i Sis een PAS Fy 40.2 pF 

Plate-Filament - - - - - .- 06 1.2 pF 
Tranconductance (Ib=830 ma., Eb=3000 v.) - 20,000 umhos 
Highest Frequency for Maximum Ratings - 30 MHz 
MECHANICAL 
Base Eee ieee sea latete Fy tae wee) mete SS PRS he See outline drawing 
Mounting SCAMS e She) Se = gsm elie nn phen Vertical base downoOnup 
Maximum Anode Core and Seal Temperatures - - - - - = = =a 250°C 
Sine em! Pc is ey ee Mee ee ee - Forced Air 
Maximum Over-all Dimensions: 

Length (Does not include filament CONTICEtOES) Nie meee rent ha As - 8.6 inches 

Diameter ee Mae -eeis Oba) ee T).  e S - 4,16 inches 
Length of filament Connectors (Approximate) - - - -  - 7 = - 9.5 inches 
Sys UA Nats ck ci Se el ei a et Mee any” pial Bre eke Pe - 7.5 pounds 
Sriepiigeveivht«Approximate): = ap =) 7) = er ee <= 17 pounds 
ee nee ——————————————— 
RADIO-FREQUENCY POWER TYPICAL OPERATION (Frequencies below 30 MHz) 

AMPLIFIER OR OSCILLATOR OCiPlatasVoltages os 2 oe 4000 5000 6000 volts 
Conventional Neutralized Amplifier, ise Ee volte ks Se A ae ns cae ne Se ere 
; - - - = - = — — — Vv 
Se ewconies De Grd Goren. 2 2 se 2s 45265, 180 ma 

Peak RF Grid Input Voltage* ee 580 750 765 volts 

MAXIMUM RATINGS pe Power iat cel eae) 142 197 136 watts 
ri Iissipation - - - - - « 

DC PLATE VOLTAGE - 6000 VOLTS SE REINCLRBEG aus poate. eet reono o Ae “ an pelt: 

DC PLATE CURRENT - 2.5 AMPS Plate Dissipation - - - - - - 2500 2500 2500 watts 

PLATE DISSIPATION - 2500 WATTS Plate Output Power - - - -  -  - 7500 10,000 10,000 watts 
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PLATE-MODULATED RADIO- 
FREQUENCY AMPLIFIER 
Conventional Neutralized Amplifier, 
Class-C Telephony (Carrier Conditions) 


DC Plate Voltage 
DC Plate Current 
DC Grid Voltage 
DC Grid Current* 


Peak RF Grid Input 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - 5500 VOLTS 
DC PLATE CURRENT - 2.0 AMPS 
PLATE DISSIPATION - 1670 VOLTS 
GRID DISSIPATION - 150 WATTS 


Driving Power* 
Grid Dissipation* 


Plate Dissipation 


*Approximate values. 


Plate Input Power 


Plate Output Power 


TYPICAL OPERATION (Frequencies below 30 MHz) 


4000 4500 5000 volts 


- - - - - 1.67 1.47 1.25 amps 
- - - - - ==A50 —500 —550 volts 
= - - - - 180 140 150 ma 
oltage* - at wike 685 TUS 760 volts 
- - - - - W225 100 115 watts 
- - - - - 43 30 32 watts 
- - - - - 6670 6615 6250 watts 
- - - - - 1670 oS 950 watts 


5000 5300 5300 watts 


a 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage 


2 a = : 4000 5000 6000 volts 


AUDIO-FREQUENCY POWER DC Grid CONT th Ne ee T1500 92190 ee 24 eos 

Zero-Signal DC Plate Current - - - - 0.6 Or 0.4 amps 
a aia OR MODULATOR Max-Signal DC Plate Current - - -— - 4.0 oe 3.0 amps 

Effective Load, Plate to Plate - -_ - 2200 3600 4650 ohms 
MAXIMUM RATINGS Peak AF Grid Input Voltage (per tube)* 340 360 390 volts 
ne Sr 7 ea Max-Signal Peak Driving Power* -  -~— - 340 230 225 watts 
DC PLATE VOLTAGE - 6000 VOLTS Max-Signal Nominal Driving Power* - - 170 MS 113 watts 
DC PLATE CURRENT - 2.5 AMPS Max-Signal Plate Output Power - - - 11,000 11,000 13,000 watts 


PLATE DISSIPATION - 2500 WATTS 
GRID DISSIPATION - 150 WATTS 


*Approximate values. 


1Adjust to give listed zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ‘‘TYPICAL OPERATION,” POSSIBLY 
EXCEEDNG THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN, FOR INFORMATION AND RECOMMENDATIONS. 


APPLICATION 


Cooling—Forced-air cooling must be provided 
to hold the ceramic-to-metal seals and anode 
core temperature below the maximum rating of 
250°C. At ambient temperatures above 50°C, at 
higher altitudes and at operating temperatures 
above 30 MHz, additional air flow must be pro- 
vided. Sea level and 10,000 foot altitude air-flow 
requirements to maintain seal temperatures 
below 200°C in 50°C ambient air are tabulated 
below (for operation below 30 MHz). 


Anode-to-Base Air Flow! 


10,000 Feet 


sep | Ou 
Dissipation Air Flow 
Watts CFM CFM Inches Water 
1500 33 48 9 
2500 66 96 1.82 
Base-to-Anode Air Flow 


10,000 Feet 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
Watts CFM Inches Water CFM Inches Water 
1500 ns pe .6 47 9 
2500 57 0 83 eo 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 

1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 250°C. 
No separate air is required with base-to-anode airflow. 


Pressure Drop Air Flow Pressure Drop 


Inches Water 


Filament Voltage — The filament voltage, as 
measured directly at the tube, should be 7.5 
volts with maximum allowable variations due to 
line fluctuation of from 7.12 to 7.87 volts. Tube 
life may be extended by operation at the lower 
end of this range. 


Bias Voltage — There is little advantage in 
using bias voltages in excess of those given 
under “TYPICAL OPERATION” except in certain 
very specialized applications. Where bias is ob- 
tained from a grid resistor, suitable protective 
means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for 
the 3CX2500F3 should not exceed 6000 volts. 
In most cases there is little advantage in using 
plate-supply voltages higher than those given 
under “TYPICAL OPERATION” for the power 
output desired. 


Grid Dissipation — The power dissipated by 
the grid of the 3CX2500F3 must never exceed 
150 watts. Grid dissipation is the product of dc 
current and peak positive grid voltage. 


In equipment in which the plate loading 
varies widely, such as oscillators used for radio- 
frequency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. With lightly loaded conditions the grid 
driving power should be reduced so that the grid 
current does not exceed one-tenth of the plate 
current. 


@ 
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DIMENSIONAL DATA 


ca 
3CX2500F3 +4 


8 


GRID DRIVING POWER-—WAT TS 


3 


4000 6000 000 = (2000 


8000 
POWER OUTPUT—WATTS 


ANODE COOLER 
ANO TERMINAL 


GRID LEAD 


Hi 
yi 


‘Al eo 
4! Lees tH rt H : a 
can RE 


000 
GER ESAEASEREOR GSRSTSReERae 


HH GRARIBREES 


GRID TERMINAL 
.197f,.003 DIA. HOLE 


8000 


4000 6000 100) 
POWER OUTPUT-—WAT TS 


FILAMENT LEADS 


FILAMENT TERMINALS 
WY) .390t .005 DIA. HOLE 


HH H 
scscsesssseseseeses 
H£,=4000 VOLTS: 
sestacicccoabessgers 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 

ace eeeass shown on the first page under 4,000, 5000 and 6000 volts 
POWER OUTPUT-WATTS respectively. 
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ACX1500B 


EI MAC 


RADIAL BEAM 
Division of Varian POWER TETRODE 
AE EO RN PP A JEDEC DESIGNATION 


8660 


The EIMAC 4CX1500B is ceramic and metal, forced-air cooled, radial 
beam tetrode with a rated maximum plate dissipation of 1500 watts. It is a 
low-voltage, high-current tube specifically designed for exceptionally low 
intermodulation distortion and low grid interception. The low distortion 
characteristics make the 4CX1500B especially suitable for radio-frequency 
and audio-frequency linear amplifier service. 


ELECTRICAL GENERAL CHARACTERISTICS 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 


Heating Time -. - - 3 minutes : em 
Heater: Voltage - - "= =< = 6.0 volts ee 
ULtent 8 ets fee tm 11.0 amperes ee 
Transconductance: 
(—0°5 amperes, E,.2—220 volts ) 30,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: * Min. Nom. Max. 
Tipiiters O-e au | ee Hea sR eee fa I 75 88 pF 
JET UL PAE aA wee A iad ee Le te 10.8 12.8 pF 
Feedback Se ae eee er Ae im) ee eee .03 pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * 

a ESN hs pei diac, sii” an Mite ded eI eias Ml ia 38 pF 
DOtpute iw fea k= 1 Sh - = = I Sail tle 12 pF 
Feedback - - - aN - - = s = : 0.005 pF 

“In Shielded Fixture 
MECHANICAL 
Base ee ee ee -  * Special, breechblock terminal surpaces 
Maximum Operating Temperatures: 
Geran to-Nielalociioe 6) =e eee Seo i a Pr, eee ue. er 250°C 
rode: COVey se fe ER = Te bn WY ast ind - = 250°C 
Recommended’ socket -  9- = ©=) == =) = *s - - = = EIMAC SK-800 Series 
Operating Position Se <a ee ee eg ee ee, TET) ae at = ES ANY 
Maximum Over-All Dimensions: 
Ficlotimee gr a) Pe~ 8 i eras een eB eee Shee RRS Ge hele a RS 4.8 inches 
Diameter = Oe) sapere Oe) Aen, Bie PRE ATE OS eS Wty O33 ies 
Net Weight - - - AT gs 3 SO, | i ee 27 ounces 


Shipping Weight Mpnteriine! 3 pounds 


TYPICAL OPERATION (Frequencies below 30 MHz) 


Class ABs, Grid Driven, Peak Envelope or 
RADIO-FREQUENCY LINEAR AMPLIFIER We rats ag settee 
Masse DC Plate Voltage - - - 2500 2750 2900 Volts 
DC Screen Voltage - . : 225 225 225 Volts 
MAXIMUM_RATINGS DC Grid Voltage* - - —34 +34 —4pVols 
DC PLATE VOLTAGE - 3 - 83000 VOLTS Zero-Signal DC Plate Current - 300 300 300 mA 
DC SCREEN VOLTAGE - F 400 VOLTS Single-Tone DC Plate Current - 720 TDD 710 mA 
DC PLATE CURRENT E 5 . 900 AMP Two-Tone DC Plate Current - 530 599 542 mA 
PLATE DISSIPATION : - 1500 WATTS Single-Tone DC Grid Current - eS) 0:95 0 Soa 
SCREEN DISSIPATION — - z 12 WATTS Two-Tone DC Grid Current - 0.06 0.20 0.06 mA 
CONTROL GRID Single-Tone DC Screen Current 7 14 15 mA 
DISSIPATION - - : : 1 WATT Two-Tone DC Screen Current - 1] 1] 11 mA 
@ Peak RF Grid Voltage - - 46 45 41 Volts 
Driving Power** - - - 125 iN 1.5 Watts 
*Adjust to the specified Zero-Signal Plate Current. Useful Output Power a ee 900 1100 1100 Watts 
**The driving power specified includes the power dissipated in a 1000 Resonant Load Impedance - 1900 1900 2200 Ohms 
ssi gvanpiie reio, etveen Ste can ws a te cate, Intermodulation Distortion 
for all levels from zero-signal + max iiiuer pene ah a rafee Products***—- 3rd order - -—-38 -—40 -—43 db 


enced against one tone of a two equal tone signal. 5th order - —47 —48 —47 db 
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AUDIO AMPLIFIER OR MODULATOR TYPICAL OPERATION (Sinusoidal wave, 2 tubes unless noted) @ 
Class ABs DC Plate Voltage - - - 2000 2500 2900 Volts 
MAXIMUM_RATINGS DC Screen Voltage -  - = "325! 3255) 325 yee 

DC PLATE VOLTAGE -- - 3000 VOLTS DC Grid Voltage** - - - —60 -—60 —60 Volts 

DC eee VOM AGES we 400 VOLTS Zero-Signal DC Plate Current - 500 500 500 mA 

DC PLATE CURRENT. - -  - 900. AMP Max.-Signal DC Plate Current- 1.68 1.69 1.69 Amps 

PLATE DISSIPATION - -  - 1500 WATTS Zero-Signal DC Screen Current* _ —30° —25 —20 mA 
SCREENGDISSIPATION NEL Lane 12 WATTS Max.-Signal DC Screen Current* —27 -—33 -—32 mA 

GRID DISSIPATION NPs 1.0 WATTS Effective Load, Plate to Plate - 1948 2715 3333 Ohms 


Driving Power - - .- - 0) 0) 0 Watts 
Max.-Signal Plate Output Power 1604 2258 2774 Watts 


*Approximate values. 
**Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: ‘‘TYPICAL OPERATION” data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Adjustment of the 


grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required to obtain the specified value 
of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


Cooling — The maximum temperature rating 
for the anode core of the 4CX1500B is 250°C. 
Sufficient forced air circulation must be pro- 
vided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-to-metal seals to below 250°C. 
Air flow requirements to maintain seal tempera- 
ture at 225°C in 50°C ambient air are tabulated 
below (for operation below 30 megahertz). Tube 
mounted in recommended socket and chimney. 


Plate 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1000 18 De 24 SoM 
1500 34 .60 45 


.80 


*Since the power dissipated by the heater represents about 60 watts and since 
grid plus screen dissipation can, under some conditions, represent another 13 
watts, allowance has been made in preparing this tabulation for an additional 
73 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


Heater — The rated heater voltage for the 
4CX1500B is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above or below 
the rated value. 


The cathode and one side of the heater are 
internally connected. 


It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


Intermodulation Distortion — The Radio Fre- 
quency Linear Amplifier operating conditions 
including the distortion data are the results of 
actual operation in a neutralized grid-driven 
amplifier. Plots of IM distortion versus power 
output under two-tone conditions, as a function 
of zero-signal plate current, are included to illus- 
trate the effect of this parameter upon distortion. 
Because the 4CX1500B has very low grid inter- 
ception it is possible to drive the grid positive 
without any adverse effects upon the distortion 
level or upon the driver. Class AB2 linear ampli- 
fier operation is therefore possible and recom- 
mended. It is also recommended that a low 
impedance driver be used and that the input of 
the 4CX1500B be swamped with a 1000 ohm 
resistor from grid to cathode so as to provide 
an almost constant load to the driver. 


Control-Grid Operation — The control grid dis- 
sipation rating of the 4CX1500B is 1 watt. The 
design features which make the 4CX1500B such 
an extremely linear tube also contribute to very 
low grid interception. It will be found that the 
grid will be driven into the positive grid region 
in the typical operation of the tube. The grid 
current will usually be less than 1.0 milliampere. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1500B and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 35 milliamperes may be encountered. 


The maximum rated power dissipation for the 
screen grid in the 4CX1500B is 12 watts and 


the screen power should be kept below this 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. In 
the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the 
“Typical Operation” values. 


The screen supply voltage must be main- 
tained constant for any values of negative and 


positive screen currents that may be encountered. 


Dangerously high plate currents may flow if the 
screen power supply exhibits a rising voltage 
characteristic with negative screen current. Sta- 
bilization may be accomplished in several dif- 
ferent ways. A bleeder resistor may be connect- 
ed from screen to cathode; a combination of VR 
tubes may be connected from screen to cath- 
ode; or an electron-tube regulator circuit may 
be used in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. The screen bleeder 


4CX1500B bath — 


adequately stabilize the screen voltage. It should 
be observed that this bleeder power may be use- 
fully employed to energize low-power stages of 
the transmitter. 


Plate Operation — The maximum rated plate 
dissipation power is 1500 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a circu- 
lar clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


Points of electrical contact with the anode 
cooler should be kept clean and free of oxide 
to minimize radio-frequency losses. The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt 
which might interfere with effective cooling. 


Special Applications — If it is desired to operate 
this tube under conditions different from those 
given here, write to the Power Grid Product 
Manager, EIMAC Division of Varian Associates, 
San Carlos, California, for information and rec- 
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The SK-500 Air-System Socket is the recommended socket for use with the 
4-1000A tetrode, and it may be used as well with any other tubes having the 
same physical dimensions. The SK-500 provides efficient connection between 
the tube and its external circuits, acts as a firm mechanical support for the 
tube, and controls the flow of cooling air around the tube envelope. 


The SK-500 Air-System Socket consists of a cast aluminum body which 
supports the electrical insulation for the terminals and acts as an air-duct to 
guide the air flow into the base of the tube. The air passes through the base 
of the tube and is guided past the tube envelope and plate seal by the glass 
Air Chimney, SK-506. 


Most applications of the SK-500 Air-System Socket require the use of the 
SK-506 Air Chimney to guide the air over the envelope of the tube and past 
the plate seal. The SK-506 Air Chimney may be omitted only in the few spe- 
cial cases where other definite provisions for cooling the tube envelope and 
plate seal have been made. 


The electrical insulation for the connecting jacks and their terminals is a disk of low-loss insulating 
@ material, resting on a shoulder turned into the bottom of the socket body. The insulating disk is held 
in place by four machine screws which act as clamps. The design permits the insulation and terminal 
assembly to be rotated to any convenient direction and clamped firmly in place, so no compromise 
with wiring requirements will have to be made when the socket is installed. 


An air blower must be connected to the socket air-inlet. This can be done by means of a duct termi- 
nating in a cylindrical fitting of two inches O.D., or the chassis may be enclosed and connected to the 
blower. In either case the pressure drops and corresponding flow-rates will depend upon the tube type, 
power level, operating frequency and ambient conditions, and must be obtained from the data sheet 
for the specific tube type being used. 


Socket air pressure can be measured conveniently by a manometer arranged to indicate the pressure 
difference between the air in the socket and the air in its surroundings. To facilitate and standardize 
this measurement, 4-28-threaded hole is provided in the wall of the socket body opposite the air inlet. 
A probe or fitting can be screwed into this hole for connection to a manometer; it should be screwed 
into the socket until its end is flush with the inner wall of the socket base. It should not be permitted to 
protrude inside the inner surface of the socket wall. 


The SK-500 Air-System Socket is designed for under-chassis mounting and requires a 3-%-inch 
diameter hole through the chassis deck. The socket is fastened in place by four No. 10 32 machine 
screws, running in tapped holes in the cast aluminum body. These four screws also hold four small, 


double clips, which serve to ground the metal base of the tube and to hold the $K-506 Air Chimney 
in place. 


When a tube is inserted in the socket, the five pins on the tube are engaged by five self-aligning pin- 
jacks in the socket. The connecting leads to the socket must be sufficiently flexible to permit free move- 
ment of the pin-jacks, or the self-aligning feature may be impaired. 
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REFER TO TUBE DATA SHEET FOR TERMINAL DESIGNATIONS 


CODE IDENT. PART NO. 
06980 [SK-500__| 


J 


SK-620 
SK-620A 


ivision of Vari 
Sk Ne GAR Loos 
GA U1 PORN PA AIR-SYSTEM 


SOCKET 


The EIMAC SK-620 is one of the Air-System Sockets recommended for use with those 
tubes listed at the bottom of this data sheet or other tube types having the same special 
nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced silicone resin 
SK-636 Air Chimney are also available and are recommended for use with the socket 
when air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes except the 
anode, and to one side of the integral screen-grid by-pass capacitor. The SK-620 Air- 
System Socket is humidity and salt-spray resistant. The SK-620A is an improved SK-620 
which includes a slightly modified screen by-pass capacitor sealed with an improved 
encapsulating material to insure reliable performance under high humidity or moisture 
conditions. 


BASE CONNECTIONS 


The Sk-620 Air-System Socket consists of eight screen-grid contact fingers, seven pin 
contacting terminals (no contact is made to pin No. 5), a center control-grid terminal, and 
an integral screen by-pass capacitor. The cathode of the tube is connected to its external 
circuits by the four even-numbered base pins which are connected in parallel to minimize 
the effects of lead inductance; these terminal lugs are insulated from the socket body. 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low-inductance screen by-pass capacitor, 1100 pF +20%, which provides 
a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is humidity and 
salt-spray resistant. The sockets are hi-voltage tested at 2000 volts de and are rated for use at 1000 volts de. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will automatically 
be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin terminals 
are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid terminal is 
silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not absorb water 
or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the case of halo- 
genated compounds which will induce minor dimensional changes. Its physical characteristics are stable over a temper- 
ature range of —196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-620 and SK-620A Air-System Sockets can be mounted on chassis decks or partitions or in coaxial tuning de- 
vices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-4” diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer conductor. 
The socket skirt fits snugly on a 1-%” diameter cylinder and four screw holes are provided for fastening as shown in the 
outline drawing. 


TUBE EXTRACTOR 


The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-620 Air-System 
Socket. It is recommended for use where the construction of the equipment makes it difficult or impossible to grasp the 
tube by hand or when it is necessary to handle the tubes while they are still hot from recent use. 


THE SK-620 AND SK620A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 7204/4CX250F 8321/4CX350A 
7035/4X150D 7580W/4CX250R 8322/4CX350F 
7203/4CX250B 8249/4W300B 7580 
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The EIMAC SK-630 is one of the Air-System Sockets recommended for use with those 
tubes listed at the bottom of this data sheet or other tube types having the same special 
nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced silicone resin 
SK-636 Air Chimney are also available and are recommended for use with the socket when 
air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes except the 
anode, and to one side of the integral screen-grid by-pass capacitor. The SK-630 Air- 
System Socket is humidity and salt-spray resistant. The SK-630A is an improved SK-630 
which includes a slightly modified screen by-pass capacitor sealed with an improved 
encapsulating material to insure reliable performance under high humidity or moisture 
conditions. 


BASE CONNECTIONS 


The SK-630 Air-System Socket consists of eight screen-grid contact fingers, seven pin 
contacting terminals (no contact is made to pin No. 5), a center control-grid terminal, 
and an integral screen by-pass capacitor. The cathode of the tube is connected to its 
external circuits by the four even-numbered base pins which are connected in parallel 
to minimize the effects of lead inductance. These terminal lugs are connected directly to 
the metal shell of the socket and will automatically be grounded when the socket is 
mounted to a metal chassis. 


ry SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low-inductance screen by-pass capacitor, 1100 pF +20%, which provides 
a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is humidity and 
salt-spray resistant. The sockets are hi-voltage breakdown tested at 2000 volts de and are rated for use at 1000 volts de. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will automatically 
be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin terminals 
are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid terminal is 
silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not absorb water 
or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the case of halo- 
genated compounds which will induce minor dimensional changes. Its physical characteristics are stable over a temper- 
ature range of —196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-630 and SK-630A Air-System Socket can be mounted on chassis decks or partitions or in coaxial tuning de- 
vices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-4” diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to-be used in a coaxial line, it may be mounted directly on the end of the input line outer conductor. 
The socket skirt fits snugly on a 1-%” diameter cylinder and four screw holes are provided for fastening as shown in the 
outline drawing. 


TUBE EXTRACTOR 


The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-630 Air-System 
Socket. It is recommended for use where the construction of the equipment makes it difficult or impossible to grasp the 
tube by hand or when it is necessary to handle the tubes while they are still hot from recent use. 


5 THE SK-630 AND SK-630A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 
7034/4X150A 7204/4CX250F 8321/4CX350A 
7035/4X150D 7580W /4CX250R 8322/4CX350F 
7203/4CX250B 8249/4W300B 7580 
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The EIMAC SK-700 and SK-710 Air-System Sockets are designed to 
socket the EIMAC 4CX300A. Connections are made to each of the tube elec- 
trodes except the anode. An integral screen-grid by-pass capacitor is built 
into the socket. 


SK-700 
The cathode contacts are insulated from ground. 


SK-710 
All six of the cathode contacts are connected directly to the metal body. 


HEATER CONNECTIONS 
In both socket types, one heater contact is connected directly to the 
metal body. 


SCREEN-GRID BY-PASS CAPACITOR 

The capacitor is built into the socket and provides a low-impedance 
path to ground for screen-grid rf currents. It is tested at 1000 volts de and 
rated at 400 volts dc. Capacitance is 1100 picofarads +20%. 


MATERIALS AND FINISHES 

The metal shell, or body, of the socket is made of silver-plated brass. 
The non-ferrous alloy contacts are heat treated after forming and then 
silver-plated. Three silver-plated brass toe clamps are supplied for mounting 
purposes. 

The socket insulating material is chemically inert, non-flammable, and 
will not absorb water or water vapor. It is not affected by strong or weak 
acids or alkalies. It will not react to normal solvents except in the case of 
halogenated compounds, which will induce minor dimensional changes. Its 
physical characteristics are stable over a temperature range of —150°C to 
+275°C and it is resistant to embrittlement and thermal shock. 


A silvered-mica dielectric is used in the screen-grid by-pass capacitor. 


AIR CHIMNEY 


The SK-606 is intended to be used with the 4CX300A mounted verti- 
cally with the anode up. If horizontal mounting or vertical mounting with 
the anode down is required, means should be provided to retain the chimney. 
The air chimney is made of high-temperature ceramic and serves to direct 
the flow of air emerging from the socket into the anode cooling fins. It is 
recommended that the SK-606 chimney, or its equivalent, be used with each 
SK-700 or SK-710 socket. 
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The EIMAC SK-860 and SK-870 are air-system sockets recommended for 
use with the EIMAC 3CX1000A7 triode. A companion SK-816 Air Chimney is 
also available and is recommended for use with the socket. 


When this socket is used, connection is made to each of the tube electrodes 
except the anode. The SK-860 and SK-870 are humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-860 and SK-870 sockets consist of three sets of spring-finger contacts 
for each tube electrode (to assure low-inductance contact) and a center guide 
to facilitate tube installation. The terminals are shown on the outline drawing. 


No contacts are grounded on the SK-860, while the SK-870 has the grid con- 
tacts grounded to the equipment chassis when installed. 
MATERIALS and FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, while the mounting base and 
a centering pin are a one-piece nickle-plated die casting. All contacts are formed of a non-ferrous alloy, heat 
treated and silver-plated. Contact insulating material is high-temperature ceramic. 


INSTALLATION 


The SK-860 and SK-870 are designed for under-chassis mounting and require a 5-1/16” hole through the 
chassis deck. The socket is held in place by the six 4-40 studs provided on the socket. The grid of the 
SK-870 is automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-816 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow 


of air to the anode cooling fins with minimum pressure drop and is recommended for use with each 
SK-860 and SK-870. 
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— Saf SK-860 SK-870 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 
UMA, MIN. MAX. REF, 


NOTE: EEF. OMS, LUCE FOR IME: 
OMY § MLE NOT REQ OD 
KOR INSP. PURPOSES. 


4-40 NC SCREW (6 REQ'D.) 


2. CATHODE HEATER 
3. HEATER 


aN En NC x rues THD. 


MAT'L: 

CONTACTS :BE.CU. PER FEOERAL Q0-C-533 
SILVER PLATED PER QQ-S- 365 
INSULATION: HIGH TEMP. CERAMIC 

BASE? ZINC ASTM SPEC. (B-240) NPL. 
PER QQ-N-290 CLASS I, TYPE TX 
SCREWS: BRASS, NI. PL. PER QQ-N-290 
CUASS IL LYRE <u 


06980 SK- 860 
CODE IDENT PART NO. 


SK-1400A 
SK-1470A 


AIR-SYSTEM 
SOCKETS 


The EIMAC SK-1400A and SK-1470A Air-System Sockets are 
intended for use with the 4CX3000A and the 4CV8000A. The SK- 
1400A incorporates an integral screen by-pass capacitor and has 
no grounded contacts. The SK-1470A does not include a by-pass 
capacitor but does have the screen contacts grounded to the socket 
mounting plate. 


BASE CONNECTIONS 


ee mci ay 
A continuous screen grid contact finger assembly is provided SS 
for making contact with the solid screen ring flange on the 


4CX3000A or 4CV8000A. Grid and filament connections to the 
tube are made by four rows of contact tab assemblies that provide 
for breech-block electrical and mechanical contact. 
Each grid contact is terminated in two machine screws at 
the bottom of the socket base. Filament connections are to a ter- 
SY minal strap and to the socket base. 


BY-PASS CAPACITOR 


The SK-1400A is provided with an integral 1800 picofarad screen by-pass capacitor rated at 
1000 volts dc. The screen contact fingers are attached to one side of this capacitor. The SK-1470A 
does not contain this capacitor; instead the screen contacts are grounded directly to the socket shell. 


INSTALLATION 


When mounted on a chassis or pressurized compartment, a 744’ diameter hole is required for 
the socket. The socket is secured by eight #6 screws on a 734”’ bolt circle. These same screws are used 
to install the companion SK-1406 chimney used with the air-cooled 4CX3000A. 


MATERIALS 


The contact fingers and tabs are non-ferrous spring alloy, heat-treated and silver-plated. The 
socket body is made of silver-plated brass. 


CHIMNEY 


The SK-1406 chimney is available for use with the SK-1400A or SK-1470A and the air-cooled 
4CX3000A. It effectively directs air that has passed through the socket into the anode cooling fins. 


Note: Where a “floating” socket is desired — especially for the 4CV8000A—the SK-1490 is available. 
This is a SK-1470 without the mounting ring and is intended for use where the tube is fixed and the 
9 socket is to be removable. 
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Since 1945 all new tube types developed by 
EIMAC have been given a type number chosen 
according to a coded number system. This sys- 
tem is designed to convey descriptive informa- 
tion about the tube. 


In general, the type numbers consist of: a 
numeral indicating the number of electrodes, 
one or more letters denoting special character- 
istics, a numeral representing the plate dissipa- 
tion, and a final letter to distinguish the tube 


EI MA C 


EIMAC 
TUBE TYPE 
NUMBERING 

SYSTEM 


from others bearing similar preceding letters 
and numerals. Triode types carry an additional 
number to indicate their approximate amplifi- 
cation factor. 

To illustrate the method of coding and the 
information the type number conveys, a 100- 
watt, ceramic, external-anode, forced-air cooled 
EIMAC triode, type number 3CX100A%5, is bro- 
ken down as follows: 


38CXI00AS5 


Number of Electrodes Plate Amplification 
9—Diode Dissipation Factor 
3—Triode ( Watts ) 1—0 to 10 
4—Tetrode 2—11 to 20 
5—Pentode 3—21 to 30 

4—31 to 50 
5—51 to 100 
6—101 to 200 
7—201 to 500 


Description 
C —Ceramic Envelope (No Glass) 
L —External Anode, Liquid Convection Cooling 
N—External Anode, Natural Convection Air 
Cooling 
P —Primarily for Pulse Applications 
°*R—Internal Anode, Radiation Cooled 
W—External Anode, Water Cooled 
X—External Anode, Forced-Air Cooled 
*In older types, the dash, as in the case of the 
4-250A, carries the meaning of “R” given above. 
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8—501 to 1000 


Version 
Distinguishes tubes which, al- 
though alike as to number of elec- 
trodes and plate dissipation, are 
not necessarily interchangeable 
physically or electrically. 


— beef 


EIMAC Tube-Type Numbering System for Power Klystrons 


In general, EIMAC power klystrons are de- 
scribed by a coded numbering system similar to 
that used to identify negative-grid tubes. 


The type numbers contain: a numeral indi- 
cating the number of cavities along the beam, 
one or more letters denoting the type of tube 
and special characteristics if any, a numeral 
designating the collector dissipation, and a pair 


of letters, the first describing the frequency 
band in which the tube operates and the second 
describing the sub-band in which it operates. 

As an example, the type number describing 
an EIMAC four-cavity klystron with modulating 
anode and 50,000-watt collector, designed for 
use in the “L” band is broken down as follows: 


4KM50,000LR 


Sub-Band 


Collector 
Dissipation 
In klystron catalog numbers as- 
signed prior to May 1, 1961 
this was expressed in watts. In 
those assigned since that date 
it is expressed in kilowatts. 


Number of Cavities 


Description 


K —Klystron 

M—utilizes Eimac Modulating 
Anode 

P —Primarily for Pulse Applica- 
tions 


Describes useful frequency 
sub-band. Since no standard 
sub-band assignment system 
exists EIMAC has evolved its 
own. 


Frequency Band 
(Megacycles) 


P—225 to 390 
L—390 to 1550 
S—1550 to 3900 
C—3900 to 6200 
X—6200 to 10,900 
K—10,900 to 36,000 
Q—36,000 to 46,000 
V—46,000 to 56,000 


“(LW 


(e 
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2X3000F 


RECTIFIER 


The EIMAC 2X3000F is a high-vacuum, forced-air cooled, external-anode 4 
diode intended for use in high-power rectifier units whenever high peak- ' 
inverse voltages, extreme ambient temperatures, high operating frequency, 
or the production of high-frequency transients would prevent the use of 


mercury-vapor or gas-filled rectifier tubes. 


CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten 
SOMES SNS ee a a 
Smtrenieet=) 9 = ee 
MECHANICAL 


MepreieeeOsiiON <= = = = 

Maximum Operating Temperatures: 
Glass-to-Metal Seals - - - - - 
mroge-Coren, = = = = =) 

Net Weight - = “Spine, oe 


Shipping Weight (Approximate)- - -— - 


MAXIMUM RATINGS 

PEAK INVERSE PLATE VOLTAGE ~ oS 
PrAte DISSIPATION. - - = = -. - 
DiePeATE CURRENT =~ - = - .-)- 
PEAK PLATE CURRENT - - - - - 


TYPICAL POWER-SUPPLY CAPABILITIES* 
Circuit 

Single-Phase, Full-Wave (2 tubes) -_ - 

Single-Phase, Bridge (4 tubes) - - - 

Three-Phase, Full-Wave (6 tubes) - : 


Vertical, base down or up 


7.5 volts 
ol amperes 


evn We Te Coe CG 

Bhi dnd EERE ee Dai Gio ee 

- -  - 5.7 pounds 

- -  - 17 pounds 

Rat ets SARE et Ba - 25,000 VOLTS 

* Ae a LAN ek a | ee 3,000 WATTS 

9) hte ee ete ese eae Oe 3 AMPERES 

ee Ay ase et eee OE oe 20 AMPERES 
Maximum AC Approx. DC Maximum DC 
Input Voltage Output Voltage Output Current 

(volts rms ) =(volts) = (amps ) 
17,700 total 8,000 6.0 
17,700 total 16,000 6.0 
10,200 per leg 24,000 9.0 


*Choke-input filter with L equal to or greater than twice “critical”; zero circuit loss assumed. 


COOLING 

Sufficient forced air cooling must be provided 
to maintain seal and core temperature at 175°C 
or below. Air-flow must be started when filament 
power is applied and it is advisable to continue 
air-cooling for two minutes after all voltages are 
removed. 

The table below lists minimum air-flow 
requirements to maintain tube temperatures 
below 175°C with air flowing in both the base- 
to-anode and anode-to-base directions. This tab- 
ulation presumes air at 40°C and sea level. A 
separate supply of approximately six cubic feet 


per minute, directed into the filament structure 
is also required to maintain rated filament seal 
temperatures. This is best accomplished using a 
small diameter insulating tubing directed into 
the stem, between the filament seals. 

MINIMUM COOLING AIR-FLOW REQUIREMENTS 


BASE-TO-ANODE FLOW ANODE-TO-BASE FLOW 


Pressure Drop Pressure Drop 
(inches of (inches of 
water) 


Plate 
Dissipation 
(Watts) 
1000 
2000 


3000 


Air-Flow Air-Flow 


(cfm) 


Note: An extra 375 watts have been added to these plate dissipation figures in preparing this tabulation, to 


compensate for filament dissipation. 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 
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a hart 2X3000F 


on EIMAC 2X3000F 
TYPICAL PLATE 
CHARACTERISTIC 
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- i : POWER TRIODE 


The EIMAC 8164/3-1000Z is a compact power triode 
intended to be used as a zero-bias Class-B amplifier in 
audio or radio-frequency applications. Operation with zero 
grid bias simplifies associated circuitry by eliminating the 
bias supply. In addition, grounded-grid operation is at- 
tractive since a power gain as high as twenty times can 
be obtained with the 8164/3-1000Z in a cathode driven 


circuit. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
e | NEES amen Test Sebi tn a ee ee 75. +. ante 
Cirrentm=) 1-1. pa ne me we ie es ee 215 22.7 amps 
Amplification Factor (Average) - - - - - - = - 200 
Interelectrode Capacitance (Grounded Cathode) 
TOUteEES Pay Reo) Pe eo = ee 4 15.0 19.0 pf 
UPD tM i sp ee a enna Bite eb dae) 0.3 pf 
GridePiates &-: jeri ta he eee OR oe ee ss 6.0 9.0 pf 
Interelectrode Capacitance (Grounded-Grid ) 
i pale ge pti ee ee = ee aL 19.0 pt 
Output = - = = = = - = - - - - 6.0 9.0 pi 
jt) ES TEM O20 61 ee coe ee en ope a ee 0.3 pf 
Frequency for Maximum Ratings - - - - - - - = 110 MHz 
MECHANICAL 
Rape a te ee ee | 8 PintSpeciar 
Mounting Position = = = = = © = = = + = Vertical, base down or up 
@ooling =~ - = «= 92 5- 7 Js5 - = - += - - Radiation and forced ain 
Recommended Heat-Dissipating Plate Connector - - - = + + + EIMAC HR-8 
Recommended Socket- - - - - - - - - - 2 = = EIMAC SK-510 
Recommended Chimney - - - - - - - - - -* = = EIMAC SK-516 
Maximum Operating Temperatures: 
jt ENE EE ee re on ete re i ee 225°C 
ASCE AS ee sn eas e e tere ta ee ge ae le ge fe gS Gn 200°C 
Maximum Over-all Dimensions: 
Jj SPT OS ee OT a Oe ee |) a ee, 7.88 inches 
‘ Diameter eon Vitale [eB ce ee ER oy bee ed 
a WS Ae © SS ee ee 1.2 pounds 
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RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION © 
Class C, Grid Driven DC Plate Voltage - -  - 3000 4500 6000 volts , 
DC Grid Voltage se ae 30S 75 00 volts 
DC Plate Current - -  - 700 700 700 mA 
DC Grid Current- - - - 230 240 250 mA 
MAXIMUM _ RATINGS Peak RF Grid Voltage - - 107 200 230 volts 
DC PLATE VOLTAGE - - - - 6000 VOLTS Grid Driving Power - - - Daf 48 57 watts 
DC PLATE CURRENT - = = = 700 MA Power Output - - - - 1300 2250 3200 watts 
GRID-DISSIPATION: =) 7-9) =) = 50 WATTS *Operating bias may be wholly derived from grid current 
PLATE DISSIPATION. - - - - 1000 WATTS flowing through 130 ohm, 25 watt resistor. 
Sl ea DA AE RE ar 
PLATE MODULATED RF AMPLIFIER TYPICAL OPERATION* 
Class C DC Plate Voltage ee Pe it Oe Oz 4500 Wolts 
MAXIMUM _RATINGS DC Grid Voltage = Be ee =) 100 Volts 
PERIATECURRENT - © +.” S50 MA’ DG Plate, Current eis. Gia Gl Sealer 
GRID DISSIPATION - - - - 50 WATTS De Grid ets ee ne 
PLATE DISSIPATION - Z : 670 WATTS Drive Power - - - . - - - 35 watts 
*Drive modulation is required with a high-mu triode Output Power (carrier)  - - - - - 1765 watts 
= ee ee ee eee 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
Clas B, Zero Bias, Cathode Driven DC Plate Voltage - = = 2500 3000 volts 
Zero-Signal DC Plate Current - 162 240 mA 
Max. Signal DC Plate Current - 800 670 mA 
Max. Signal DC Grid Current - 260 220 volts 
MAXIMUM _RATINGS Max. Signal Drive Power - - 100 90 watts 
DC PLATE VOLTAGE - - - - 6000 VOLTS Plate Load Impedance - 1760 2650 ohms 
DC PLATE CURRENT - - - - 800 MA Nominal Cathode Impedance - 65 67 ohms 
GRID DISSIPATION - - -~— - 50 WATTS Plate Output Power -  -~ - 1050 1080 watts 
PLATE DISSIPATION - -~ - - 1000 WATTS Intermodulation Distortion 
Products:* 3rd Order -  - —32  —29db 
*Measured values in operating equipment. 5th Order -~ - —39 —37db 
AUDIO FREQUENCY AMPLIFIER TYPICAL OPERATION 
OR MODULATOR (Sinusoidal Wave, Two Tubes, Grid Driven) 
Class B DC Plate Voltage ae - 3000 5000 volts 
DC Grid Voltage wR eo Ge = 0 —13*volts 
MAXIMUM RATINGS (per tube) Zero-Signal DC Plate Current -~— - 350 200mA 
DC PLATE VOLTAGE - z 2 - 6000 VOLTS Max. Signal DC Plate Current - 4 1450 1000 mA 
DC PLATE CURRENT - - - - 800 MA Max. Signal DC Grid Current - - 485 310 mA 
PLATE DISSIPATION - - -— - 1000 WATTS Driving Power - - - -— - 48 28 watts 
GRID DISSIPATION — - 40 = ; 50 WATTS Peak AF Driving Voltage - - - 100 90 volts 
*Approximate Value. Adjust to provide stated zero-signal Load Resistance Plate to Plate- — - 3940 10,200 ohms 
plate current. Max. Sig. Plate Output Power - . 2540 3560 watts 


NOTE: In most cases, “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves 
and confirmed by direct tests. No allowance for circuit losses, either input or output, has been made. Exceptions are 


distinguished by a listing of “Useful” output power as opposed to “Plate” output power. Values appearing in these 
groups have been obtained from existing equipment(s) and the output power is that measured at the load. 


8164/3-1000Z fine} — 
APPLICATION 


MOUNTING—The 3-1000Z must be operated vertically, base up or base down. A flexible connecting 
strap should be provided between the EIMAC HR-8 Heat Dissipating Connector on the plate terminal 
and the external plate circuit. The tube must be protected from severe vibration and shock. The 
EIMAC SK-510 socket or equivalent must be employed to prevent excess lateral pressure on base pins 
and seal of the tube. 


COOLING—Forced-air cooling is required to maintain the base seals at a temperature below 200°C, 
and the plate seal at a temperature below 225°C. When using the EIMAC SK-510 Air-System Socket 
and SK-516 Chimney, a minimum air flow rate of 25 cubic feet per minute at a static pressure of 
approximately 0.43 inch of water, as measured at the socket at sea level, is required to provide ade- 
quate cooling at an inlet air temperature of 50°C. Above 30 megahertz the required air flow is 
increased to 35 cubic feet per minute at a static pressure of approximately 0.8 inch of water, as 
measured at the SK-510 socket. Cooling air must be supplied to the tube even when the filament alone 
is on during standby periods. 

When a socket other than the SK-510 is used, provisions must be made for equivalent cooling 
of the base, the envelope, and the plate seal. In all cases, air flow rates in excess of the minimum 
requirements, will prolong tube life. 


FILAMENT OPERATION—The rated filament voltage for the 3-1000Z is 7.5 volts. Filament voltage, 
as measured at the socket, must be maintained within the range of 7.13 to 7.87 volts to obtain 
maximum tube life. Operation at reduced voltage decreases emission capability, but increases life 
expectancy. 

INTERMODULATION DISTORTION—Typical Operating Conditions and Intermodulation Distor- 
tion Product values are derived from measurements made at 2 MHz and are referred to one tone of a 
two-tone test signal. As the driving signal is reduced below full peak envelope power, distortion pro- 
ducts remain at, or better than, the indicated value. 


CLASS C OPERATION—Although designed for Class B service, the 3-1000Z may be operated as a 
Class-C power amplifier or oscillator, or as a plate-modulated rf amplifier. The zero-bias characteris- 
tics can be used to advantage in Class C amplifiers by employing only grid leak bias. If driving power 
fails, plate dissipation is kept to a low level since the tube will operate at normal, static zero-bias 
conditions. 

ZERO-BIAS OPERATION—Operating at zero-bias is not recommended with plate voltages over 3500 
volts since plate dissipation may be exceeded. Similarly, the safety of zero-bias operation as mentioned 
above under “Class-C Operation” is not available at plate voltages above 3500 volts. Straight Class-C 
or Class-B operation is, of course, permissible up to 6000 volts where other ratings are not exceeded. 
INPUT CIRCUIT — When the 3-1000Z is operated as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recommended in order to obtain greatest linearity and power 
output. For best results with a single-ended amplifier it is suggested that the cathode tank circuit 
operate at a “Q” of two or more. 

SPECIAL APPLICATIONS—If it is desired to operate this tube under conditions widely different 
from those given here, write to Power Grid Tube Marketing, EIMAC Division of Varian, 301 Industrial 
Way, San Carlos, California, for information and recommendations. 
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MEDIUM MU 
TRIODE | 


The EIMAC 3CX2500A3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500A3 is an exact replacement for the EIMAC 3X2500A3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 

The tube has a rugged, low-inductance cylindrical filament-stem struc- 
ture, which readily becomes part of a linear filament tank circuit for VHF 
operation. The grid provides thorough shielding between the input and out- 
put circuits for grounded-grid applications and is conveniently terminated 
in a ring between the plate and filament terminals. The 3CX2500A3 may be 
installed or removed without the aid of tools. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 

CA Ml I ee ia 7.5 volts 

Bairrentey- 1 2)- 780-2 = eee wee =) 49 53 amperes 
Panelipcation*ractor’ =f stiece = s-) ) > -: 19 26 

@ Direct Interelectrode Capacitances 

Grid-Plate ik eh weeny be = 0.8, 2322p) 

Grid-Filament Sc | eee ee ee 40.2 pF 

Piate-balament) |)0a% seems cia oc. > 0.6 La pE 
Tranconductance (Ib=830 ma., Eb=3000 v.) - 20,000 umhos 
Highest Frequency for Maximum Ratings - 75 MHz 
MECHANICAL 
Base en gm eee me ap per oa ee OLAS 
Mounting oe ice -k- era a ee) | -  aVertical base dowlsanup 
ORTOP aya, A ey SETS Pe ee eh ote eas Forced Air 
Mania nae nOGe:GOreand, seal, Lemperatures =) ay pee ae Bee 250°C 
Maximum Over-all Dimensions: 

ASS 0 waa) eta | Es Bias ca Set Sie et el A ee ae le 8.6 inches 

Diameter Pt ee i eo) ol Pa em 2) ea etn or a7)he avy ta ey 41 Oe eee 
Ct Clo Meare Mi! =? ee rk Se AI ey germs 6.25 pounds 
Shipping Weight (Average ) So eee: | fo he ee 17 pounds 
dt ihe aero all il i enn 
RADIO-FREQUENCY POWER 
AMPLIFIER OR OSCILLATOR TYPICAL OPERATION (Frequencies below 75 MHz per tube) 

; ; ; DC Plate Voltage’ - - Seas Er ae 4000 5000 6000 volts 
SSH Ua a elt ae i DC Plate ated - - - - - Za Pits 2.08 amps 
Class-C FM or Telegraphy (Keydown Be erigcanesst 2 2 2 111 bap 265180 mma 
conditions, per tube) PaseREiGhidelnpum Voltage’) =) Ne) 580 750 765 volts 
MAXIMUM RATINGS Driving Power™* a) oe ae 142 197 136 watts 
Be ELS He Ce (=, 6000. VOLTS Fists POPP TELG col enaAdicte eer aba 060 12,500 12,500. watts 

j DC PLATE CURRENT - 2.5 AMPS Plate Dissipation ot cel shal, suns le 2500 res ae 00 2500 watts 

PLATE DISSIPATION - 2500 WATTS Plate Power Output . - - - - 7500 + 10,000 10,000 watts 
GRID DISSIPATION - 150 WATTS *Approximate values. 
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PLATE-MODULATED RADIO- 
FREQUENCY AMPLIFIER 


TYPICAL OPERATION (Frequencies below 75 MHz per tube) 
DC Plate Voltage 4000 4500 5000 volts 


Conventional Neutralized Amplifier, ae Be relhce apie ae ve) Sere ree ited Ee lh 
(Frequencies below 75 MHz.) _ DGecrdicurtent" eee Me lay Paces 180 140 150 ma 
Class-C Telephony (Carrier conditions, Peak RF Grid Input Voltage* = - = -— - 685 705 760 volts 

per tube) Driving Power* Pegg) wie) bare any ak. 125 100 115 watts 
MAXIMUM RATINGS Grid Dissipation*  - - - - - - 43 30 32 watts 
DC PLATE VOLTAGE - 5000 VOLTS Rate Power in Ul sore —epes saa eine 6670 6615 6250 watts 
DC PLATE CURRENT - 2.0 AMPS Plate Dissipation sy) acy eee 1670 1315 950 watts 


Plate Power Output 5000 5300 5300 watts 


*Approximate values. 


PLATE DISSIPATION - 1670 VOLTS 
GRID DISSIPATION - 150 WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
DC Plate Voltage - - - 4000 5000 6000 volts 


AUDIO-FREQUENCY POWER 
AMPLIFIER OR MODULATOR 


DC Grid Voltage! - - - - - - —150 —190 —240 volts 
Class-AB or B Zero-Signal DC Plate Current- - -— - 0.6 0.5 0.4 amps 
MAXIMUM RATINGS Meesianl a tba Soren Sy ie ones Pe 4.0 3.2 3.0 gl 
ae ae eT Effective Load, Plate to Plate - - . - 2200 3600 4650 ohms 
DC PLATE VOLTAGE - 6000 VOLTS Peak AF Grid Input Voltage (per tube)* — - 340 360 390 volts 
DC PLATE CURRENT - 2.5 AMPS Max-Signal Peak Driving Power* -  -~ - 340 230 225 watts 
PLATE DISSIPATION - 2500 WATTS Max-Signal Nominal Driving Power* -— - 170 aS 113 watts 
GRID DISSIPATION - 150 WATTS Max-Signal Plate Output Power - - - 11,000 11,000 £13,000 watts 


*Approximate values. 


1Adjust to give listed zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION,’ POSSIBLY 
EXCEEDNG THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN, FOR INFORMATION AND RECOMMENDATIONS. 


APPLICATION 


Cooling—Forced-air cooling must be provided 
to hold the ceramic-to-metal seals and anode 
core temperature below the maximum rating of 
250°C. At ambient temperatures above 50°C, at 
higher altitudes and at operating temperatures 
above 30 MHz, additional air flow must be pro- 
vided. Sea level and 10,000 foot altitude air-flow 
requirements to maintain seal temperatures 
below 200°C in 50°C ambient air are tabulated 
below (for operation below 30 MHz). 


Anode-to-Base Air Flow! 


10,000 Feet 


Anode 


Air Flow Air Flow Pressure Drop 


CFM CFM Inches Water 


Dissipation 
Watts 
1500 he! 48 9 
2500 66 96 oe 
Base-to-Anode Air Flow 


10,000 Feet 
Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
Watts CFM Inches Water CFM Inches Water 
1500 32 6 47 9 
2500 57 1.0 83 


Pressure Drop 
Inches Water 


is 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 

1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 250°C. 
No separate air is required with base-to-anode airflow. 


Simultaneous removal of all power and air 
(as in the case of a power failure) will not 


ordinarily injure the tube, but it is recommended 
that cooling airflow continue for at least three 
minutes after filament power has been removed. 


Filament Voltage — The filament voltage, as 
measured directly at the tube, should be 7.5 
volts with maximum allowable variations due to 
line fluctuation of from 7.12 to 7.87 volts. 


Bias Voltage — There is little advantage in 
using bias voltages in excess of those given 
under “TYPICAL OPERATION” except in certain 
very specialized applications. Where bias is ob- 
tained from a grid resistor, suitable protective 
means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for 
the 3CX2500A3 should not exceed 6000 volts. 
In most cases there is little advantage in using 
plate-supply voltages higher than those given 
under “TYPICAL OPERATION” for the power 
output desired. 


Grid Dissipation — The power dissipated by 
the grid of the 3CX2500A3 must never exceed 
150 watts. Grid dissipation is the product of dc 
current and peak positive grid voltage. 

In equipment in which the plate loading 
varies widely, such as oscillators used for radio- 
frequency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. 

InVHF operation, particularly above 75 MHz 
the de grid current must not exceed 200 ma 
under any conditions of plate loading. With 
lightly loaded conditions the grid driving power 
should be reduced so that the grid current does 
not exceed one-tenth of the plate current. 
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NOTES: 


1, ,040 MAXIUM RUNOUT OF GRID CONTACT 
SURFACE WITH RESPECT TO AXIS DETERMINED 
A 


FILAMENT 
SURFACE. 

rh MAXIUM R' INNER FI 
CONTACT SURFACE WITH RESPECT TO 
QUTER FILAMENT CONTACT SURFACE, 

3. DIMENSIONS IN INCHES. 


BOTTOM VIEW 


REMOVABLE GRID 
CONNECTOR WITH 
SPRING FINGERS 


dea ea rik whe. SSSSSs GRID BY Bao 
CAPACITOR _ 
SPRING COLLET 
CONNECTORS FOR 
FILAMENT TERMINALS 


FLOATING CENTER 
CONNECTOR POST 


RFE CIRCUIT 


TYPICAL TUBE CONNECTORS AND STEM COOLING 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 
shown on the first page under 4000, 5000 and 6000 volts 
respectively. 3 
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LOW-MU TRIODE 


MODULATOR ~ 
OSCILLATOR 
AMPLIFIER 


The EIMAC 75TL is a low-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage 
rating of 3000 volts at frequencies up to 40 MHz. Forced-air cooling is not required in properly 
designed equipment operating at frequencies below 40 MHz. 


The 75TL in Class-C RF service will deliver up to 225 watts plate power output with 8 watts 
driving power. Two 75TL’s in Class-B modulator service will deliver up to 350 watts maximum- 
signal plate power output with 5 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - ----+e+efe- <p ose ys) = 5.0 volts 
Gurrent a= Sn ee 8 = - - - - - 6.25 amperes 
Amplification Factor (Average) - - - - - - - 5 oa 12 
Direct Interelectrode Capacitances (Average ) 
Grid-Plate - - - - - - - --- - ee ee 2.4 pF 
Grid-Filament - - - - - - - - - - - - - = - 2.6 pF 
Plate-Filament - - - - - - ~ = ees 0.4 pF 
Transconductance I= == mae E,= = 2500v. yo ete ew Fe = Fem) © 3350 Semhos 
Highest Frequency for Maximum Ratings - - - - - =a any a 40 MHz 
MECHANICAL 
Base) = << l< = os ape ew = = = +) «0+ Medium 4-pin bayonet 
Basing - - - - See outline drawing 
Socket - - - rohre type Nor “199. 994, National type N No: XC- 4 or CIR-4, or equivalent 
Mounting Position = - - - - - - - - = = = - = = = 
Cooling et oh sr ite soa oe wees sG=bh- es levels PCS el es aad: « <les 


Maximum Temperature af Platevandt Gridssealsmuucmtes (ses) = (cye=0 eos ee) sao gee. 
Recommended Heat Dissipating Connectors: 
Plate oe ee We Selkes ec sop: er en no eee.) Ore ee ee 
Grid Be Op ace Re. een EE es ool ee 
Maximum Overall Dimensions: 
Meeeeti ihe tabs oh ek op he eye cae ee) ee Se MD Re Mn bee) hat =| an a 
Dy meter (bie sah eee aoe ee en eae ea ee ee le eS as 
Rar veigliteee ee P= 0 gaa Cetin nl ra, (Rie e NSE aS Pet fee OR? we Smite 
REDE ICCA Vetage) ghia: Sted rae (=) meee PPR See se my Sat Me 


Vertical, base down or up 
Convection and radiation 
«spalir=. tpi Oone Gs 


- - - - EIMAC HR-3 
- - - - EIMAC HR-2 


= ee ee oincnes 
= =.=. (=e eo Sieinches 
- = = = = Se ounces 
«=» s = = (<0: 5epounds 


RADIO FREQUENCY POWER AMPLIFIER Typical wees ation (Frequencies up to 40 MHz) 
DC Plate Voltage - - Ne 1000 
AND OSCILLATOR DC Grid Voltage “= 9: - <2) = = 150 
DC Plate Current - - - - - - 215 
Class-C Telegraphy (Key-down conditions, 1 tube ) DC Grid Current - - - 28 
Maximum Ratings (Frequencies up to 40 MHz) Peak RF Grid Input Voltag age ( approx.) 320 
DC Plate Voltage - - - Se ee & BW Nellis Driving Power (approx.) - - - 8 
DC Plate GCurrentie- =2.)- == - - - = = 225 ma. Plate Power Input - - - - - - 215 

Plate Dissipation - - - - - - - - - - = 75 watts Plate Dissipation - - - - - - 75 
Grid Dissipation - - - - - - - - - - = 13s watts Plate Power Output - - - - - 140 

PLATE MODULATED RADIO Typical Operation (Frequencies Py to 40 MHz) 
DC Plate Voltage - - = Ae 42.000 

FREQUENCY AMPLIFIER FEET Bae lings Crees ip 60 
Fixed Bias Voltage- - - - - - —130 

Class-C Telephony (Carrier conditions, per tube ) Grid Resistor “29 = - =" = = - = 7500 
~ Plate C Lmao om, Ved meh 

Maximum Ratings (Frequencies up to 40 MHz) Pa pee Psi ak pepe ye ie ie a1 
DC Plate Voltage - - - - - - => = = s+ 2400 volts Peak RF Grid Input Voltage (approx.) 410 

Driving Power (approx.) - - - - - 6 

DC Plate Current - - - - - - Be ee rae 180 ma. Grid Dissipation Re at Oat 2 

Plate Dissipati ae Ee Ay de coher deg pati Plate Power Input - - - - - - - 135 

Sa atte = ere Plate Dissipation - - - - - - - 5O 

Gnd Dissipation - - = - - - ee Bea»: watts Plate Power Output - - - - - - 85 


1500 2000 _—volts 
— 250 — 300 volts 
167 150 ma. 
22 21 ma. 
355 425 volts 

6 8 watts 

250 300 watts 
75 75 ~~ watts 
175 225 ~=—srwattts 
1500 2000 volts 
= 370 — 500 volts 
— 260 — 380 volts 
6000 6000 ohms 
130 130 ma. 
18 20 ma. 
545 695 volts 
10 14 watts 

3 4. watts 

195 260 ~— watts 
50 50 ~—swatts 
145 210 watts 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE 
GIVEN UNDER “TYPICAL OPERATION,” POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EIMAC 


DIVISION OF VARIAN FOR INFORMATION AND RECOMMENDATIONS. 
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AUDIO FREQUENCY POWER AMPLIFIER Typical Operation (Sinusoidal wave, two tubes unless otherwise specified ) 
DIGIeE Moliitds 2 = Ss 2 se og S = = o Jee 2000 volts 
AND MODULATOR DC Cad Voltage —= bee 6 oe eo 190 volts 
Peak AF Grid Input Voltage (per tube) - - - - - 130 190 volts 
Class—ABy Zero-Signal DG Plate @urrent =) = ==) == es 00 50 ma. 
Maximum Ratings (Per tube) Max-Signal DG Plate Current - - = - - = = = 143 130 ma. 
Driving Power ==) se) = ees 0 watt 
DG Plate Voltage - - = = = = Seen a= 43000 volts Effective Load, Plate-to-Plate  - ie 2 OPAL 21,200 ohms 
Max-Signal DC Plate Current - - ae eee oa SOO, aa Max-Signal Plate Power Output- - - - - - - 64 110 watts 
a age Max-Signal Plate Dissipation (pertube) - - - = io 75 watts 
Plate Dissipation - - - - - - gt cece > 75 watts Total Harmonie Distortion. = y= —= 9250 - 3.0 3.5 per cent 

Typical Operation (Sinusoidal wave, two tubes unless other wise specified ) 

AUDIO FREQUENCY POWER AMPLIFIER DC Plate Voltage - - - - - - - 1000 1500 2000 volts 
AND MODULATOR DC Grid Voltage! - - - - - - —70 — 130 —190 volts 
Classe ABS Peak AF Grid Input Voltage (per tube) - 215 250 300 volts 
Maximum Ratings (Per tube) Zero-Signal DC Plate Current - - - - 100 67 50 ma. 
Dahlen ce eee ee Ee 8000 avols Max-Signal DC Plate Current - - - - 350 285 250 ma. 
Max-Signal DC Plate Current = - - - = eee 225) ma. Max-Signal Avg. Driving Power (approx. 7 c 5 watts 
Plates Dissipation ae ae ee eee ee watts Max-Signal Peak Driving Power - - - 26 23 19 watts 
GdlDisipaigad i. afe-cae Spee eee P8193 nee Effective Load, Plate-to-Plate - - - 5300 11,000 18,000 ohms 
Beets Jn wee Max-Signal Plate Power Output - - - - 200 280 350 ~—-watts 
1 Adjust to give stated zero-signal plate current. The effective grid-circuit Max-Signal Plate Dissipation (pertube) - 75 15 75 watts 
resistance for each tube must not exceed 250,000 ohms in class-AB, operation Total Harmonic Distortion - - - - - 2.0 4.5 6.0 per cent 


APPLICATION 

MECHANICAL 
Mounting—The 75TL must be mounted vertically, base down or up. The plate and grid leads should be flexible. The tube must 
bé protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (EIMAC HR-3 and HR-2) should be used at the plate and grid terminals of the 75TL. 
If the free circulation of air around the tube is restricted, a small fan or centrifugal blower should be used to provide additional 
cooling for the plate and grid seals. 

Cooling requirements will be met if the temperature of the plate and grid seals is not allowed to exceed 225°C. One method 
of measuring these temperatures is provided by the use of “Tempilaq,” a temperature-sensitive lacquer available from the Tempil 
Corporation, New York 11, N.Y. 


ELECTRICAL 

Filament Voltage—For maximum tube life the filament voltage, as measured directly at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range of 4.75 to 5.25 volts. 

Bias Voltage—Although there is no maximum limit on the bias voltage which may be used on the 75TL, there is little advantage 
in using bias voltages in excess of those given under “Typical Operation,” except in certain very specialized applications. 
Where bias is obtained by a grid leak, suitable protective means must be provided to prevent excessive plate dissipation in the 


event of loss of excitation. 
Plate Voltage—The plate-supply voltage for the 75TL should not exceed 3000 volts. In most cases there is little advantage in 


using plate-supply voltages higher than those given under “Typical Operation” for the power output desired. 
Grid Dissipation—The power dissipated by the grid of the 75TL must not exceed 13 watts. Grid dissipation may be calculated 


from the following expression: pete I 
= €cmple 


where Pg = Grid dissipation, 
€cmp= Peak positive grid voltage, and 

I, = DC grid current. 
€cemp May be measured by means of a suitable peak voltmeter connected between filament and grid. In equipment in which 
the plate loading varies widely, such as oscillators used for radio-frequency heating, care should be taken to make certain that 

the grid dissipation does not exceed the maximum rating under any condition of loading. 

Plate Dissipation—The plate of the 75TL operates at a visibly red temperature at its maximum rated dissipation of 75 watts. 
Plate dissipation in excess of the maximum rating is permissible only for short periods of time, such as during tuning procedures. 
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The three charts on this page show 


the relationship of plate efficiency, 


power output and grid driving power 


at plate voltages of 1000, 1500 and 


2000 volts. 
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ie EIMAC HIGH-MU TRIODE 
® Division of Varian 
7) AUN CoA RL Gos MODULATOR 
SCAGie fT ra RUN at Ok OSCILLATOR 


AMPLIFIER | 


The EIMAC 100TH is a high-mu power triode having a maximum plate 
dissipation rating of 100 watts, and is intended for use as an amplifier, 
oscillator, or modulator. It can be used at its maximum ratings at frequen- 
cies as high as 40 MHz. 


Cooling of the 100TH is accomplished by radiation from the plate, 
which operates at a visible red color at maximum dissipation, and by means 
of air circulation by convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Nominal 
ROuavGoe = = we le ee 8.0 volts 
Breton hl CU Cl 8S amperes 
Amplification Factor (Average ) och i re ie 38 
Direct Interelectrode Capacitances (Average ) 
erie ate = ere) 4 aA ie ahem e = te te 90 pF 
a Grid-Filament Sei’ > eee ee om tet DD pF 
Piate-tuament =<. = = = =e et 08 pF 
Transconductance (i,=200 ma., E,=3000v., e.= —5v.) 4500 pmhos 
Frequency for Maximum Ratings - - - - - - 40 MHz 
MECHANICAL 
Base STE its me hrm os ye at ete She) FO Seen 4-pin bayonet, ceramic) RMA type M8-078 
REeeaIT) tent me ie | Rm Sm im iw me ae oat hia 6 ee owen no RMA ‘typeeaM 
Mounting Scores pit a re ae = in Vertical, base’ down omup 
RecN B= a mS a ee ee te C= Convection and Radiation 
Recommended Heat Dissipating Connectors: 
Plate SURieee Mr imc) ml gies eh ms ah aim etme ss Sian le et dea om | EIMACG iH RO 
Titers araatihita = ie a ie te fe eet a a a va =) EIMAC HRS 
Maximum Overall Dimensions: 
| ey ats CE ee en ee ee en a i 7.75 inches 
Diameter Tasha tee, xno lin ne ie cia deiate|. wteins Wo. =. 13,19 nCneSs 
Net Weight - - - ~. Jamie ne ae al bate See a rato Re LO lan) Fe 4 ounces 
Shipping Weight ( Avercey = i aint Pl ep oer aR mS a Lauds. alls es 1.5 pounds 
AUDIO FREQUENCY POWER TYPICAL OPERATION 
AMPLIFIER AND MODULATOR DC Plate Voltage - - - - - - - 1500 2000 2500 Volts 
Class-ABy (Sinusoidal ap reves roars DC Grid Voltage (approx.)* - - = - —20 —35 —50 Volts 
ome EN a AE A a Zero-Signal DC Plate Current - - - - 80 60 48 Ma 
| 
pnlessiabeDv ce. specitied) Max-Signal DC Plate Current - - - - 320 280 250Ma 
MAXIMUM RATINGS Effective Load, Plate-to-Plate . : - - 8800 15,000 22,000 Ohms 
DC PLATE VOLTAGE - 3000 VOLTS Peak AF Grid Input Voltage (per tube) -  - 145 150 155 Volts 
XY MAX-SIGNAL DC PLATE Max-Signal Peak Driving Power - - -~ - 18 19 15 Watts 
CURRENT, PER TUBE - 225 MA Max-Signal Nominal Driving Power (approx.) - 9 O55 7.5 Watts 
PLATE DISSIPATION, Max-Signal Plate Power Output - - - - 280 360 425 Watts 
PER TUBE - - - 100 WATTS *Adjust to give stated zero-signal plate current 


(Effective 4-1-67) © 1949, 1967 by Varian Printed in U.S.A. 
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RADIO FREQUENCY POWER TYPICAL OPERATION @ 
AMPLIFIER AND OSCILLATOR DC Plate Voltage - - - - - - - 1500 2000 3000 Volts 
y = DC Grid Voltage - - - - - - - —65 —80 —200 Volts 
eda EL Laat ORE wiles Y DCeRiatesGufrenitie= feo == > Bowe chee en at OC) 165 165 Ma 
DC Grid Current - - - - - - - 48 39 51 Ma 
Peak RF Grid Input Voltage Pate 2 oe 230 230 385 Volts 
MAXIMUM RATINGS Driving Power (approx.) - - - - - 10 8 18 Watts 
DC PLATE VOLTAGE - 3000 VOLTS Grid Dissipation - - - - - - - 7/ 5 10 Watts 
DC PLATE CURRENT - 225 MA Plate Power Input - - - - - - - 285 335 500 Watts 
PLATE DISSIPATION - 100 WATTS Plate Dissipation - - - = - ° - 100 100 100 Watts 
GRID DISSIPATION -_~ - 20 WATTS Plate Power Output - - - - - - 185 235 400 Watts 
PLATE MODULATED RADIO TYPICAL OPERATION 
FREQUENCY AMPLIFIER DC Plate Voltage - - - - - - = 1500 2000 £2500 Volts 
f = DC Grid Voltage - - - - - - --——150 —200 —250 Volts 
ca Msg (Carrier conditions, HC Plate CUMSRH Cen aneee ole SORE By 5 150 140 Ma 
PS ane DC.Grid Currents seeyeys coke Ederous aeevaeedés wth 4) 40 Ma 
Peak RF Grid Input Voltage See ee Peo Skye. 375 425 Volts 
MAXIMUM RATINGS Driving Power (approx.) - - -.- °- 15 15.5 17 Watts 
DC PLATE VOLTAGE - 2500 VOLTS Grid Dissipation - - =) f= fe - - 8 Wes 7 Watts 
DC PLATE CURRENT - 180 MA Plate Power Input - - - - - - - 240 300 350 Watts 
PLATE DISSIPATION - 65 WATTS Plate Dissipation - - - - - - - 65 65 65 Watts 
GRID DISSIPATION -_~ - 20 WATTS Plate Power Output - - - - - - 175 235 285 Watts 
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(SEE TUBE OUTLINE DRAWING) 
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GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage ee oe ae 
Current 


Amplification Factor (Average) . .~ - -~ 


Direct Interelectrode Capacitances (Average) 
Grid-Plate 
Grid-Filament 
Plate-Filament z 


Transconductance (i, = 500 ma. iiss 3000V , E, 
MECHANICAL 


Base op atine A ag tan eS en, ee MEAN.) Se 
Dasintes = os. ee 
Maximum Overall Dimencions 
Length a) ee OE 
Diameter _ 


NEM VcIOnte eae far le eee > fer 
Shipping weight (Average) 


ess) 


5.0 or 10.0 volts 
12.5 or 6.25 amperes 


12 


4.4 pF 
4.5 pF 
0.7 pF 


7150 umhos 


rae 4 pin, No. 5000B 
: RMA type 4BC 


AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 


Class B 


7.625 inches 
2.563 inches 


ZERO GRID CURRENT 
OPERATION — 2 TUBES 


IDGsPlateny oltage: ane 1500 
Max.-Signal DC Plate Cirente per ‘tube? —- 
Plate Dissipation, per tube* 


ee ots) 


DC Grid Voltage (approx. ) 

Peak AF Grid Input Voltage _ _ - 210 
Zero-Signal DC Plate Current.  _ ~- 135 
Max.-Signal DC Plate Current _ _ 286 
Max.-Signal Driving Power (approx.) - — 
Effective Load, Plate-to-Plate _. . . 5100 
Max.-Signal Plate Power Output _ - 130 


*Averaged over any sinusoidal audio frequency cycle. 


2000 


-160 
320 
100 
260 


10500 
220 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 


Class C *Telegraphy 


(Key down conditions without modulation) 


DC Plate Voltage 
DBiaterGurrent- 4. oe -a ee 
DCAGHOsG@OIrchicd wbos Beata le 
DC Grid Voltage 

Plate Power Output 
ce EVEN MET lh Ps Loe Or A ee Teo 
Plate Dissipation  _ sola hehe 
Peak RF Grid Input Voltage (approx. ) 
Driving Power (approx. ) 


3000 


7 ounces 
2.0 pounds 


TYPICAL OPERATION 
2 TUBES 


1500 


TYPICAL OPERATION — 1 TUBE 


1500 
333 
45 
-250 
350 
500 
150 
400 
16 


2000 
300 
42, 
-300 
450 
600 
150 
455 
18 


3000 
250 
40 
-400 
600 
750 
150 
550 
20 


2000 


-160 
620 
100 
500 

13 

9000 

700 


*The above figures show actual measured tube ance and do not alhow for variations in circuit losses. 
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MAX. RATING 
3000 3000 volts 
— 450 ma. 
— 150 watts 
-260 volts 
675 volts 


MAX. RATING 
3000 volts 
450 ma. 
(by See 
volts 
watts 
watts 
150 watts 
volts 
watts 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
the relationship of plate efficiency, 


power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 voits. These charts show com- 


bined grid and bias losses only. The 


driving power and power output fig- sorrel $e Lee 
Sid Gntringy oem 
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ures do not include circuit losses. The 


plate dissipation in watts is indicated 
by Pp: 


nw 
[= 
ed 
az 
= 
' 
ao 
uJ 
= 
(o) 
a 
© 
= 
= 
a 
a 
= 
a 
oO 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 


f 
ry, 
Y 

‘ , 
, A” 

r, 

ent 
s Za 
LI a 


EIEEZ 
SHEE 


Seasaueene 
corr 


aaanezt 
seecfectects 
ro) pas | 


BG toss arte 


4 


WWENTICAL TO TYPICAL 
CLASS C OPERATING CON- 
DITION ON FIRST PAGE 


: 


IDENTICAL TO TYPICAL 
CLASS C OPERATING CON- 
DITION ON FIRST PAGE 


at Sean 
ee te ay abelwae 
a 
Poor 


7p) 

ke 

= 

<q 

= | | 

i 

a | a 

> H : 
rot a 

3s HH i] C] 

C] 

z 4 

= H 

a 

ran) 

2) ar 

x ! 

© fi 


GRID DRIVING POWER- WATTS 


+> ~ 
S2e8 


f 
aa 7] 
ar 
nae 
B 


aes 
SRRRRaw aR 


Poo 


- 
a HH 
TT HH 
PtH 
FEEEEEEEEEEEEEEE 
TT aan 


TI 
300 300 400 500 600 700 


POWER OUTPUT-WATTS POWER OUTPUT- WATTS 


rel > RIN 
lel ATA IN 


— gn} 152TL 


S A a] O N Ad ae WV ~T d 
00St 000¥ oose 000€ 00Sz 0002 00s! 0001 00s 0 
ice ee fen tiff meet i fom fi Fs ical eager ek iif i af Si ff fee we fe laff ff fe fea le a ae [a fee fe] a ef ees ra |v fe fo a ep 009 - 
BPeLLCLECLCLELLL PL LLL ee Gn DBC ELE Lect lelectra ee edt econ te re 
ieee Pat ste Echt Polat tetnd imate aletet fa beltal |stats | aise Poateted Roc cb dds dct | oh fooleey en ee eee | 
fete totel toll Velie baie ee tetet fet etel ab [ei ia a else le [ata ac ESESeRGonFSORIRAs 
reartateqr gs poled: faopel hte ep) ied Sele) ls ee] ope Eon ee on She ait base bie eis 
ais ois ela ele alee sel ohel fore ed BOE ashe rade fal oleh stare eae 
EDERECSR SOS 0GE ORS A ESE EGS BMRA BORESU MESO GEE aac an ioe [cede eho patie] 
HESS ONG Sec oe Ree Rone Ronee Bley CI PEP De LT patel peta le bebe fee peti ae | 
CCC och SOS CECE Eee Eee eerie ee ie eee eft] ste elite ot oke artes erent 
SRR RS Ge Ge See ee es Ce BOs ROAR RAR eR ESRB OOU Css Ea ye 
an i]t fs sf ene sf Te asf Ppa = [ey | [Fi tai ofl ena) [ inf ft [a tf a ie] [i ia ft oa Ye fee a G) 
GT CELE in SD tiie ee CT eT TESS Parrett ge ve eat | 
ron Cf se ee ee Ree eee eee 
cos a OB A OD SDCGRERES BERETA Ress oe 
nos ose; ARS ee aalerelolele ats] a PECL dhe ok ee torts steerer 
> elated tel pte et el dete) sialon smd 1] Ela PL Ector oc be oa tose | 
ees Cid SS <= Se Se = SR 2 eee eee eee ee 
BEX4 PTT et reed peter Tt todo tet Id De ede Pecdonde fe Ite cde fl ead se dn ete terels] 
x 2S0REee 9 6 Re Sd ee Se OSE" 8 BBB OBBORCCoOSoe so Reese oS 
me ie C8b a WEE ee SER ee 8 ORR Ee ee Pee COs PERSE n Soa BONO ess 
ori |_| an =S0 Pee 2 SURED “20 SEDs SE bo = SEE BOs = 0s Pe Senos CATO ooeeooeeeee 
7 ot Ce Res OS 2 ee I A ns aE Sonne eo 2 
mm. Aste eS eS SS Eee 
ret a POSS SS ee 
r] ECC ESS ee se og 
eam SqRSCRESGOCUat ms SSeens- Sens — S08 BSCS CERES aaa 
etafel Sle. 2800 SERB Seees oe eee - Aoee SHE Q0000ne-80Re “68000 Rm. So Sano eIs 
BOGS, AAR CSSe eons == Seo8 PRSEECCOLCCEELITSEEL LC CSEELCCLETSREET SECS 
nae S000 S00c0 ites =00 COL OOSSECCCSSREERCSSSECSS oSSS 
Bee ft 8 88 See “Se ee Se 8e ee 88 Be ee “Se 8 7) 
LER Te noes Pees Hee oe “2 OS Peele MORON Oke. “Rie oe BOO Soe KML Te, 
aleehele| a aelalaelelaiadatajatel| BRE SSS 2 -tegecb abot fe deat i | 
TISSaRScOS Cone po@ers ano occ basse cuee See ea 
isiseeier ge Lieto ell t | == SR PON HROReoess = ~SRe eee ee 
isistelstare! faas=SuUnng COTS EE OG ptt Stu Sede SA EL. ae 
epalntapel mld ots|slaleiniebets drole ets opete nin [elmletapaiores ise sett ttele 1d | Py] Bae- Came —80 28 
SE SERG G0 UE BESS REERO eH Seog ese CBU Oe oe aoe. = SS ierT TT Cee Le 
EEE EERE EES Heeb Sera Spe 
a 2 | “ss 
ea ea alee eat eteteiie IE an IMO ted eden eae = RS ca a Poser tt srt ggg 
nes |e ame i a aa ce an i a [a i ee a a aa | AF | ete S| Pel TTT eT fea | fg Tt TY 
repaid cet abet ale [tele bale dal te |elahe bala teckel ial eine opel ota pclae (or erale tt Chet et PP 
epee ash bahahe fof lett late l[ teste lad tel elie hae | ole rio le [ee let E| CRSCR0E> GER esmne 
Sealeioietsbcpnisle tatters [ols le [Stal aie [ela ala ly (arwie lear elal [ef ts metal inlet Sa See Sar 
Fe] a iF | fe va fe fof | ee a et | | a |e) | | jo9] SEH pf A 
oe FEEEEEEEEH suitcaaessnss 
SOILSIHYSALOV YVHD EEE aes Ri 
seguegoeas se 
eee ete ag 
TEAST Ok Ais — Ch 
"8 
re 
NI 
: 


009 


Printed in U.S.A. 1012 


304TH 


MEDIUM-MU TRIODE 


Division of Varian 
) SIN A Riek Ons MODULATOR 
Pi ts FR? ROUNIGFae OSCILLATOR 
AMPLIFIER 


The EIMAC 304TH is a medium-mu power triode intended for use as an 
amplifier, oscillator or modulator. It has a maximum plate-dissipation rating 
of 300 watts and a maximum plate-voltage rating of 3000 volts at frequen- 
cies up to 40 MHz. 

The 304TH in Class-C rf service will deliver up to 1200 watts plate 
power output with 53 watts driving power. Two 304TH's in Class-ABz 
modulator service will deliver up to 1400 watts maximum-signal plate 
power output with 14 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
SAE a aR i eee: oe ita ie 5.0 or 10.0 volts 
Current - - - - - - - 25.0 or 12.5 amperes 
Amplification Factor ( Average) mim 20 
Direct Interelectrode Capacitances (Average ) 
Grid-Plate ~ - - - - - - - 10.2 pF 
Perr atnentt ly gm he en) eat) ye 13.5 pF | 
Plate-Filament = - - 0.7 pF 
Transconductance (J,=1.0 amp., E,=3000 v. ) 16,700 pmhos ye iv 
Highest Frequency for Maximum Ratings - - 40 MHz (| 
: MECHANICAL 
& Base ee et SNS. MAIR Athos = ete RN gh imme ea Ie viel 3, eevee Special ae pre 
a ORAS SE Tied Nt aR el eA al De - See outline drawing 
SOMeIIMINe A nS ees Pee im es ie eit Johnson type No. 124-213 or equivalent 
Mounting Position key ek, he ea) a ee eR - Vertical, base down or up 
Cooling - - eto Qik de oid Ses - sini) = 2 pce eeals- ee Convectionand radiation 
Maximum Temperature of Plate and Grid Seals 3) We ian Wu oeiros leomear Hebe ys 225°C 
Recommended Heat-Dissipating Connectors: 
Plate - - - - - - - - - - - - - - - - - EIMAC HR-7 
Grid - - - - - wilt Tlety paem (Ae - - - - - - - - EIMAC HR-6 
Maximum Over-all Dimensions: 
Length - - - - - - - - - - - - - - - . - 7.63 inches 
Diameter 1 ey Pe eae RE es eee Pe NEM BR Meroe eee oler piste?) 
pie Wot O20 Cg ee ia Rae or A AAMT errs eT Ors MTR fT Ri~ a oe 9 ounces 
Shipping Weight - ~ Lge ACTER S MER beh TER eT oe ee 3.0 pounds 
RADIO- FREQUENCY POWER AMPLIFIER De Plat Voltage - eraser cae “1300 2900 3000 vos 
olt. - - ~ - - = _ = i t 
OR OSCILLATOR DC Plate Chnent Re We ah ae 665 600 500 bie i 
Class-C Telegraphy (Key-down conditions, one tube) DC Grid Current* ope ely ten 115 125 135 ma 
MAXIMUM RATINGS (Frequencies up to 40 MHz) ice. ata peas Ne epee a oo “Ge vais 
DC PLATE. VOLIAGE* stn = 0 =) =) = + 3000 VOLTS Grid Dissipation*- - - - = = 16 12 16 watts 
DC PLATE CURRENT - - - - = - - = 900 MA Plate Dissipation - - - - = = 300 300 300 watts 
PLATE DISSIPATION - - - -*+ -* - = = 300 WATTS Plate Power Input- - - - = = 1000 1200 1500 watts 
GRID DISSIPATION = . 60 WATTS Plate Power Output -_ - - - 700 900 1200 watts 
PLATE-MODULATED RADIO. FREQUENCY DC Plate Voltoge = Frequencies BF AOA ie Uaccon ie soot 
r olt Se ee me ya ey te —200 —300 —350 It 
AMPLIFIER DC Plate Euxrent A Oe ey et 420 440 400 ia ; 
Class-C Telephony (Carrier conditions, per tube) DC Grid Current* = se ts se 55 60 60 ma 
MAXIMUM RATINGS (Frequencies up to 40 MHz) Red joes allege SA tet det | ed Te ae uae 49s volts 
DC PLATE VOLTAGE - - += -+ = = = = 2500 VOLTS Grid Dissipation* - - - - - = 7 8 8 watts 
DC PLATE GURRENT =")5" = =. = = «= = 750 MA Plate Dissipation - - - - = = 200 200 200 watts 
PLATE DISSIPATION - - - = - - - 200 WATTS Plate Power Input - Pe ee ee 700 880 1000 watts 
GRID DISSIPATION - 60 WATTS Plate Power Output -— - - 500 680 800 watts 
TYPICAL OPERATION reeceaidal wave, two tubes unless otherwise specified) 
AUDIO- FREQUENCY POWER AMPLIFIER DC Plate Voltage - - - - = = 1500 2000 3000 volts 
OR MODULATOR DC Grid Voltage’- - - —65 —90 —150 volts 
a) CoA fe See cere er cae ae eee 
ax, signa at n - - - ma 
} MAXIMUM RATINGS (Per Tube) Efective Load Plate-to-Plate ae pea 2840 4820 10,200 ohms 
DEVPLATEL VOLTAGE wa ote tw) 6) ee he 3000 VOLTS Peak AF Grid Voltage (per tube) - - 165 175 210 volts 
DE“PLATESCURRENT = = 2. oh ety reite 900 MA Max. Signal Peak Driving Power* - - 50 37 27 watts 
PLATE DISSIPATION - - «= « eS Or 300 WATTS Max. Signal Nominal Driving Power* - 25 19 14 watts 
* Approximate values. Max. Signal Plate Power Input- - = - 1600 1800 2000 watts 
‘Adjust to give stated Zero-Signal DC Plate Current. Max. Signal Plate Power Output -~ - 1000 1200 1400 watts 


If it is desired to operate this tube under conditions widely different from those given under ‘‘Typical Operation,”’ possibly exceeding the maximum ratings 
given for CW service, write Power Grid Tube Marketing, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. for information and recommendations. 


(Effective 4-1-67) © 1953, 1967 by Varian Printed in U.S.A. 
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MECHANICAL 
Mounting—The 304TH must be mounted verti- 
cally, base down or up. The plate and grid leads 
should be flexible, and the tube must be pro- 
tected fom vibration and shock. 


Cooling—Heat Dissipating Connectors (EIMAC 
HR-7 and HR-6 or equivalent) must be used 
at the plate and grid terminals of the 304TH. 
Forced-air cooling is not required in properly 
designed equipment operating at frequencies 
below 40 MHz. If the free circulation of air 
around the tube is restricted, a small fan or 
centrifugal blower should be used to provide 
additional cooling. 

The temperature of the plate and grid seals 
must not be allowed to exceed 225°C. One meth- 
od of measuring these temperatures is by the 
use of “Tempilaq,” a temperature-sensitive lac- 
quer manufactured by the Tempil Corporation, 
132 W. 22nd St., New York 11, N.Y. 


ELECTRICAL 

Filament Voltage—The filaments of the 304TH 
may be operated either at 10.0 volts when con- | 
nected in series or at 5.0 volts when connected Saad 
in parallel (see basing diagram). For maximum 

tube life the filament voltage should be main- 

tained at the rated value. Variations must not be 

allowed to exceed +5%. 


Bias Voltage — When gerid-leak bias is used, 
suitable protective means must be provided to 
prevent excessive plate dissipation in the event 
of loss of excitation, and the grid-leak resistor Serr 
should be made adjustable to facilitate main- 

taining the bias voltage and plate current at the 

desired value from tube to tube. 


Grid Dissipation — The power dissipated by the 
grid of the 304TH must not exceed 60 watts. 
Grid dissipation may be calculated from the fol- 
lowing expression. 
Peeper ls 
where P,=grid dissipation, 
€.mp=peak positive grid voltage, and 
I.=dc grid current. 
€.mp May be measured by means of a suitable 
peak-reading voltmeter connected between fila- 
ment and grid. In equipment in which the plate 
loading varies widely, such as oscillators used 
for radio-frequency heating, care should be 
taken to make certain that the grid dissipation 
does not exceed the maximum rating under any 
condition of loading. 


Plate Dissipation — The plates of the 304TH 
operate at a visible red color at the maximum 

rated dissipation of 300 watts. Plate dissipation é 
in excess of the maximum rating is permissable 

only for short periods of time, such as during 

tuning procedures. 


DIMENSIONS 
IN_INCHES 
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and 3000 volts respectively. 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1500, 2000 and 


3000 volts. These charts show com- 
Points A, B, and C are identical to the 


typical Class C operating conditions 


shown on the first page under 1500, 


plate dissipation in watts is indicated 
2000, 


ures do not include circuit losses. The 
by Pp. 


DRIVING POWER vs. POWER OUTPUT 
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bined grid and bias losses only. 
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The EIMAC 4CX1500B is ceramic and metal, forced-air cooled, radial 
beam tetrode with a rated maximum plate dissipation of 1500 watts. It is a 
low-voltage, high-current tube specifically designed for exceptionally low 
intermodulation distortion and low grid interception. The low distortion 
characteristics make the 4CX1500B especially suitable for radio-frequency 
and audio-frequency linear amplifier service. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Lime moe Gp ar 4 3 minutes oe 
Peter: Voltape =~ ee me 6.0 volts ; pot 
CUPTONE oe mates Bo = 9.0 11.0 amperes 
Transconductance: 
(in—-Uvo aliperes, E.2—225 volts ) 30,000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: * Min. Nom. Max. 
nett 20 i a ee ee Pac cw er vie 88 pF 
CETUS hg SO See a a es a ae 10.8 12.8 pF 
Feedback - - - - - - - - - - - ute pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * 
iy LDU tr Be me ee BS ee 38 pF 
OU DULe a s8 2 eee Li a ees eth deena 2 12 pF 
Feedback ce Gh bee See ee ee eee 0.005 pF 
*In Shielded Fixture 
MECHANICAL 
Base = -. - - =. = = - = | - = Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 
(Peaic tos Wierd ocals® B-7 =: ok = ik = Borne Te Oe Ce ees ee PS eee 250°C 
ioe COTE) <2 te ae Pm R= | OE Ge Dee lee ahs yr ed - = 250°C 
Beco mMnenuden sOCKC( j=) A - B bot ot, B= (0 = Bm TG Bie Fe EIMAC SK-800 Series 
Operating Position eae B= ee been pee eee Fe. ~ «TENE LY) 
Maximum Over-All Dimensions: 
pies \ oF Base iio koe ph Setamieaee Se Nei i ie ie il ee 4.8 inches 
Diameter ee Oe eR ne bg ee ae ee ey. oer BAS VR Se eee 
Net Weight - - - oe ee a ES) ee ee ere 27 ounces 
Shipping Weight Re pracigee | wea ee ee en 3 pounds 
TYPICAL OPERATION (Frequencies below 30 MHz) 
RADIO-FREQUENCY LINEAR AMPLIFIER Class AB», Grid Driven, Peak Envelope or 
Modulation Crest Conditions 
ae ta Gc Pinte Veliace —§. >. 2500 2750. 2900"vare 
DC Screen Voltage - - - 225 225 225 Volts 
MAXIMUM_RATINGS DC Grid Voltage* - - —34 —34 —34 Volts 
DG PLATE VOLTAGE;. -- f - 3000 VOLTS Zero-Signal DC Plate Current . 300 300 300 mA 
DC SCREEN VOLTAGE. - : : 400 VOLTS Single-Tone DC Plate Current - 720 75 710 mA 
DC PLATE CURRENT. - ta ke 900 AMP Two-Tone DC Plate Current - 530 a5 542 mA 
PLATE DISSIPATION - f - 1500 WATTS Single-Tone DC Grid Current - Ve O95 ~0.53eme 
SCREEN DISSIPATION — - po ee 12 WATTS Two-Tone DC Grid Current - 0.06 0.20 0.06 mA 
CONTROL GRID Single-Tone DC Screen Current i 14 15 mA 
DISSIPATION = 2 = : 1 WATT Two-Tone DC Screen Current - 1] 1] 11 mA 
Peak RF Grid Voltage : - 46 45 41 Volts 
Driving Power** . - - ess 15 1.5 Watts 
*Adjust to the specified Zero-Signal Plate Current. Useful Output Power = = 900 1100 1100 Watts 
**The driving power specified includes the power dissipated in a 1000 Resonant Load Impedance - 1900 1900 2200 Ohms 
ohn fa EG sa wih Fat ee Piet Ai ae and the et ate Intermodulation Distortion 
***The intermodulation distortion products will be as specified or better kk x b 
Scrtnil tavale + -sipnal t ’ Hae Products***—— 3rd order - 38 40 43 d 
enced against one tone of-a two equal tone signal 5th order - —47 —48 —47 db 
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AUDIO AMPLIFIER OR MODULATOR 


Class ABi 

MAXIMUM_ RATINGS 

DC PLATE VOLTAGE - = - 3000 VOLTS 
DC SCREEN VOLTAGE - = 400 VOLTS 
DC PLATE CURRENT = 2 - .900 AMP 
PLATE DISSIPATION - “ - 1500 WATTS 
SCREEN DISSIPATION - > ze 12 WATTS 


GRID DISSIPATION aie we owe 1.0 WATTS 


*Approximate values. 
**Adjust grid bias to obtain listed zero-signal plate current. 


TYPICAL OPERATION (Sinusoidal wave, 2 tubes unless noted) 


DC Plate Voltage - - - 2000 2500 2900 Volts 
DC Screen Voltage - - - 325 325 325 Volts 
DC Grid Voltage** - - - —60 —60 —60 Volts 
Zero-Signal DC Plate Current - 500 500 500 mA 
Max.-Signal DC Plate Current - 1.68 1.69 1.69 Amps 
Zero-Signal DC Screen Current* —30 -—25 -—20 mA 


Max.-Signal DC Screen Current* —-27 -—33 -—32 mA 

Effective Load, Plate to Plate - 1948 2715 3333 Ohms 
Driving Power - - - - 
Max.-Signal Plate Output Power 1604 2258 2774 Watts 


NOTE: “TYPICAL OPERATION’? data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Adjustment of the 
grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required to obtain the specified value 


of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


Cooling — The maximum temperature rating 
for the anode core of the 4CX1500B is 250°C. 
Sufficient forced air circulation must be pro- 
vided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-to-metal seals to below 250°C. 
Air flow requirements to maintain seal tempera- 
ture at 225°C in 50°C ambient air are tabulated 
below (for operation below 30 megahertz). Tube 
mounted in recommended socket and chimney. 


10,000 feet 


Plate 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1000 18 Zo 24 ol 
1500 34 .60 45 .80 


*Since the power dissipated by the heater represents about 60 watts and since 
grid plus screen dissipation can, under some conditions, represent another 13 
watts, allowance has been made in preparing this tabulation for an additional 
73 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


Heater — The rated heater voltage for the 
4CX1500B is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above or below 
the rated value. 


The cathode and one side of the heater are 
internally connected. 


It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


Intermodulation Distortion — The Radio Fre- 
quency Linear Amplifier operating conditions 
including the distortion data are the results of 
actual operation in a neutralized grid-driven 
amplifier. Plots of IM distortion versus power 
output under two-tone conditions, as a function 
of zero-signal plate current, are included to illus- 
trate the effect of this parameter upon distortion. 
Because the 4CX1500B has very low grid inter- 
ception it is possible to drive the grid positive 
without any adverse effects upon the distortion 
level or upon the driver. Class ABz linear ampli- 
fier operation is therefore possible and recom- 
mended. It is also recommended that a low 
impedance driver be used and that the input of 
the 4CX1500B be swamped with a 1000 ohm 
resistor from grid to cathode so as to provide 
an almost constant load to the driver. 


Control-Grid Operation — The control grid dis- 
sipation rating of the 4CX1500B is 1 watt. The 
design features which make the 4CX1500B such 
an extremely linear tube also contribute to very 
low grid interception. It will be found that the 
grid will be driven into the positive grid region 
in the typical operation of the tube. The grid 
current will usually be less than 1.0 milliampere. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1500B and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 35 milliamperes may be encountered. 


The maximum rated power dissipation for the 
screen grid in the 4CX1500B is 12 watts and 


S 


ihe screen power should be kept below this 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. In 
the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the 
“Typical Operation” values. 


The screen supply voltage must be main- 
tained constant for any values of negative and 


positive screen currents that may be encountered. 


Dangerously high plate currents may flow if the 
screen power supply exhibits a rising voltage 
characteristic with negative screen current. Sta- 
bilization may be accomplished in several dif- 
ferent ways. A bleeder resistor may be connect- 
ed from screen to cathode; a combination of VR 
tubes may be connected from screen to cath- 
ode; or an electron-tube regulator circuit may 
be used in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. The screen bleeder 
current should approximate 70 milliamperes to 
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adequately stabilize the screen voltage. It should 
be observed that this bleeder power may be use- 
fully employed to energize low-power stages of 
the transmitter. 


Plate Operation — The maximum rated plate 
dissipation power is 1500 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a circu- 
lar clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


Points of electrical contact with the anode 
cooler should be kept clean and free of oxide 
to minimize radio-frequency losses. The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt 
which might interfere with effective cooling. 


Special Applications — If it is desired to operate 
this tube under conditions different from those 
given here, write to the Power Grid Product 
Manager, EIMAC Division of Varian Associates, 
San Carlos, California, for information and rec- 
ommendations. 
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EI MA C 7 3 

@ ‘e Division of Varian ACX3000A : 

ry A ESD RADIALBEAM 
perves AAES EY |S POWER TETRODE : 


The EIMAC 8169/4CX3000A is a ceramic and metal 
power tetrode designed to be used as a Class-AB; linear ampli- 
fier in audio or radio-frequency applications. Its characteristics | ; | 
of low intermodulation distortion make it especially suitable = 


for single sideband service. er. 


This tube is unique in that a production test is included to = 
insure minimum distortion products. The 8169/4CX3000A 
must produce a minimum of 5300 watts in Class AB; service a 
with IM distortion at least 32 db down, 3rd order. f 8169 

The tube is also recommended for use as a Class-C radio- Set 4CX3000A 
frequency power amplifier and plate-modulated radio-frequency 
power amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - 9.0 volts 
a Current - - - - 39.5 43.5 amps 
Amplification Factor (Grid Screen ) 5.5 
Frequency For Maximum Ratings 150 MHz 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input < Sven Sok te 120 140 pF 
Output - - - - 10.5 14.5 pF 
Feedback =9 = 1.4 pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
Input = fe a) Ba eee ene eee, | on Ba Ce et ve 55 67 pE 
Output - 2s ae ee ee eke eS fm mt em oe: (10.5 Taio 
Feedback ee eS ee, Oe ee ee ee ee ee 0.2 pF 
MECHANICAL 
Base - = = 2 = + = = + + Special ring and breechblock terminal surfaces 
Manan) Sedlilemperature: @-| G-iaeyee ees oC a Se 250°C 
Baamurm Anode Gore. Temperate: sar-0 meee fe ai ben [aboot f- S 250°C 
moeprmmended. Socket = etic ts we see fn arte. 6). RIMAC SK-1400iseries 
Recommended Air Chimney - - - - ©=- - - - - = - - EIMAC SK-1406 
Operating Position - 5 2 5 2 = = = + = - Axis vertical, base up or down 
Maximum Dimensions: 
ICING Dt ak he We hm Dec eee er B katt Bes A Deter (Gui) fi <Amdi 7.9 inches 
Diameter Cat = ate Ss So REE ye eS ee mk ORNATE Ha oe 4.6 inches 
Ot Cee a ea a a a Forced air 
NetaWeilghtam faye-tere be ese ieee ite ite eros) Po ce toe eek Saar eeas, 5.5 pounds 
Shipping Weight (Approximate)i§ i =) =) - | = = =) = i ate 10 pounds 


(Revised 5-1-67) © 1965, 1967 Varian Printed in U.S.A. | 
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RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - - - - - 5000 7000 volts 
Class-C Telegraphy or FM Telephony DC Screen Voltage - - - = - 500 500 volts 
(Key-down conditions) DC Grid Voltage - = = = = =—280  -—300 volts 
DC Plate Current = a ee 1.9 1.9 amps 
MAXIMUM RATINGS DC Screen Current - - =e = 250 230 mA 
DC PLATE VOLTAGE - - -~ - 7000 VOLTS DC Grid Currenti- =" = 9-7 =. = 100 100 mA 
DC SCREEN VOLTAGE - - - - 1000 VOLTS Peak RF Grid Voltage - - - - 385 405 volts 
DCG PLATE CURRENT - - - - 2.0 AMPS Driving P : 5 39 nt 
PLATE DISSIPATION - - -  - 3000 WATTS NS ees iis ow ie eee 
SCREEN DISSIPATION - -. - 175 WATTS Plate Dissipation i i ee eo KL ie 2300 watts 
GRID DISSIPATION = =) > oe = 50 WATTS Plate Output Power - - - - - 7600 11,000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER . DC Plate Voltage - - - - - = - £5000 volts 
Class-C Telephony (Carrier Conditions unless noted) Peak AF Screen Voltage nt ae SS i ieee te eae i 500 volts 
(For 100% Modulation) ae i a2 415 volts 
Note Sie ices Mn DC Grid Voltage ae ia a= let =e Ryne Bet —375 volts 
DC PLATE VOLTAGE - - S - 5000 VOLTS DC Plate Current = = =, & = = c 1.4 amps 
DC SCREEN VOLTAGE - - = = 600 VOLTS DC Screen Current - = 2 = = Be £ 170 mA 
DC PLATE CURRENT - - - - 1.4 AMPS DC Grid Current - é: . < = 2 '* = 68 mA 
PLATE DISSIPATION* - - - = 2000 WATTS Peak RF Grid Voltage im 3) peavenae. 2 455 volts 
SCREEN DISSIPATION - = = = 175 WATTS Grid Driving Power - = = = =, = : 31 watts 
GRID DISSIPATION - - - - 50 WATTS Plate Dissipation - a + ee oan ee OS Oaeatte 
*Corresponds to 3000 watts at 100 percent sine-wave modulation. Plate Output Power - - - - - - - 5750 watts 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes), Class AB: 
OR MODULATOR DC Plate Voltage - 5000 6000 volts 
Class-AB DC Screen Voltage - 850 850 volts 


DC Grid Voltage* - - —180 —200 volts 


MAXMUM RATINGS (Per Tube) Max-Signal Plate Current = es 3.6 3.1 amps 
DC PLATE VOLTAGE - - - — - 6000 VOLTS Zero-Signal Plate Current - = - ee, 0.7 amp 
DC SCREEN VOLTAGE - - -  - 1000 VOLTS Max-Signal Screen Current** - -~— - 170 120 mA 

DC PLATE CURRENT - - - - 2.0 AMPS Zero-Signal Screen Current - - - 0 OmA 

PLATE DISSIPATION - - -  - 3500 WATTS Peak AF Driving Voltage* =e Gow re 155 175 volts 
SCREEN DISSIPATION - - -— - 175 WATTS Driving’ Power’ ~-  “=9 =  -=9.%-5) = 0 0 watts 
GRID DISSIPATION = ae tal ee 50 WATTS Load Resistance, Plate-to-Plate - -  - 3000 4160 ohms 
*Per tube Max-Signal Plate Dissipation* - -~ - 3300 3100 watts 
**Apnproximate values Max-Signal Plate Output Power - - 11,400 12,400 watts 


NOTE: In Class AB operation, maximum plate voltage and plate current must not be applied simultaneously, as plate dissipation will be exceeded. 


RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION Class AB:, Grid Driven 
Class-AB DC Plate Voltage Se eo ee 5000 volts 
DC Screen Voltage - - - - - - - 850 volts 
MAXIMUM RATINGS pe rie Volos AL ena, + eed 1 ee volts 
See er ero-Signa ate Current - - - - - .5 amp 
Be Beate ie de ae Cee ae at Sain yore Single-Tone DC Plate Current - - - -  - 1.65 amps 
Dake Bice ies dt Be 2.0 AMPS Single-Tone DC Screen Current oe Ss 25 mA 
PLATE DISSIPATION. -- f- «© 5/2 SGS00,WATIS"  qWoucne BG a. ue CUlen aie eee agua oni 
SCREEN DISSIPATION. '-. 2 |) = =" "A75 WATTS, « . peak: Rr Grid Voltauenc aul eee at BRAT 
GRID DISSIPATION - - - - 50WATTS Driving ‘Pawar: sa 1 ee ea Caste 
*Approximate values Peak Envelope Useful Output Power - -~ - 5300 watts 
These values are obtained in existing equipment. A design test is Resonant Load Impedance Pe. Sees 1700 ohms 
performed on a sampling basis, insuring that the 4CX3000A will perform Intermodulation Distortion Products 
as indicated with respect to IM distortion products and power output. (without negative feedback) se rage)! seg he —32 db 


NOTE: ‘‘TYPICAL OPERATION’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance is made 


for circuit losses, Adjustment of the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. 


4CX3000A deh aS 


APPLICATION 


MECHANICAL 
Mounting — The 4CX3000A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


Socket — The EIMAC SK-1400A and SK-1470A 
sockets have been designed especially for the 
4CX3000A. The use of recommended air-flow 
rates through these sockets provides effective 
forced-air cooling of the tube. Air forced into 
the bottom of the socket passes over the tube 
terminals through an Air Chimney, the SK-1406, 
and through the anode cooling fins. 


Cooling — The maximum temperature rating 
for the external surfaces of the 4CX3000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-metal seals below 250°C. Air-flow 
requirements to maintain seal temperature at 
200°C in 40°C ambient air are tabulated below 
(for operation below 30 megahertz). 


Plate 


SEA LEVEL 10,000 FEET 
Dissipation* 


Pressure Pressure 
Air Flow|Drop (Inches|Air Flow|Drop (inches 
(Watts) 
0.3 53 0.4 
60 0.8 88 Aes 


1500 36.5 
2500 
3500 


86 iy ike pcih meee 


*Since the power dissipated by the filament repre- 
sents about 450 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 225 watts, allowance has been made in pre- 
paring this tabulation for an additional 675 watts 
dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 

Filament Operation—The rated filament voltage 
for the 4CX3000A is 9.0 volts. Filament voltage, 
as measured at the socket, should be maintained 
at this value to obtain maximum tube life. In no 
case should it be allowed to deviate by more 
than plus or minus five percent from the rated 
value. 


Intermodulation Distortion — The operating 
conditions including distortion data are the re- 
sults of actual operation in a neutralized, grid- 
driven amplifier. This test is performed on sam- 
ple tubes from regular production runs. A plot 
of IM distortion versus power output under two- 
tone condition for a typical tube is shown on the 
next page. 


Control Grid Operation — The rated dissipation 
of the grid is 50 watts. This is approximately 
the product of dc grid current and peak positive 
grid voltage. Operation at bias and drive levels 
near those listed will insure safe operation. 


Screen-Grid Operation — The power dissipated 
by the screen of the 4CX3000A must not exceed 
175 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
175 watts in the event of circuit failure. 


Plate Dissipation—The plate-dissipation ratings 
for the 4CX3000A are 2000 watts for Class-C 
plate-modulated service and 3000 watts for 
Class-C telegraphy. In Class-AB operation this 
rating has been increased to 3500 watts to allow 
more input. In any Class-AB application maxi- 
mum plate current and maximum plate voltage 
should not, be applied simultaneously as the 
plate-dissipation rating would be exceeded. 


Special Applications—Ilf it is desired to operate 
this tube under conditions widely different from 
those given here, write to the Power Grid Tube 
Division or Product Manager, EIMAC Division 
of Varian, 301 Industrial Way, San Carlos, Cali- 
fornia, for information and recommendations. 


4CX3000A Snot aot 


EIMAC 4CX3000A 
IM DISTORTION VS. 
POWER OUTPUT 


(As function of zero-signal 
plate current) 


E, =5000 Volts, E., =850 Volts 
RL=1700 Ohms, F;=1.980 Mc 
Fo=1.982 Mc 


Odb : 


—Mdb 


—40db 


Distortion (db Below Either of Two Single Tones) 
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POWER TETRODE 


The EIMAC 8170/4CX5000A is a compact high-power ceramic and 
metal tetrode cooled by forced air. It is useful as an oscillator, amplifier, or 
modulator at frequencies up to 110 megahertz and is particularly suited for 
use as a linear single-sideband amplified, Class-AB: audio amplifier, or as 
a screen-modulated radio-frequency amplifier. 

A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or 
radio-frequency power with zero driving power. The rated plate dissipation 
is five kilowatts for most classes of services and six kilowatts for Class-AB 


operation. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Wollape - “= =) "=" Ga Ge] = 7.5 volts 
Eurrenitye = orks Ss Ye oe aie 73 78 amperes 
Amplification Factor (Grid Screen) -_ - 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input PE) oe ee) Fen hay 108 122 pF 
Output = = a Fe sm 18 23 pF 
a Feedback eee Ay aa 1.0 pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
Input ee or Oe ee, eo: 58 pF 
Output ae ce oo ee eee er ee 23 pF 
Feedback o9 Pa Mees ye em ce eae in)) ati ant = 0.16 pF 
MECHANICAL 
Base Pee te) On ne? Re eR iBone hse ee a el ERs Special concentric 
Maximum Seal Temperattirer = 9) 9.9 = Re es 250°C 
Maximum Anode-Core Temperature ee ewe el me a ea ee ee 250°C 
Recommended Socket - - - - - - - - = = + =  - =  EIMAC SK-300A 
Recommended Chimney - - - - - - - - - = 5 = = EIMAC SK-306 
Operating Position - = = = = 5 = = = + = Axis vertical, base up or down 
Maximum Dimensions: 
FiCiats) Ga aw fo} Fin en eeipo “Maca s Soe eu sie a SES sO, 1S ches 
Diameter a) eo cg =e ieee aeaw Onl) Par ng Ye Sa et) ee 4 OA Chios 
OOUNOMeE a0 nh) =) Sie Re frantic ee he bm i me) bee Sew eos Forced air 
INGER GIST te me eo iw nk a Ma rm me mth ee oe ts 9.5 pounds 
Shipping Weight (Approximate) - - - - - - - - -2 - = = 22 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Up to 30 megahertz) ESSE he gO megatierts) Teen 
Class-C Telegraphy (Key-down conditions) be ee Colinas ee ee pee 500 vee 
MAXIMUM RATINGS Bc en te ee 
DC PLATE VOLTAGE - - - - - 7500 VOLTS DC Screen Current - - - - 0.5 amp 
J DC SCREEN VOLTAGE - - - - 1500 VOLTS DC Grid Current ee er ee a ey 
DC PLATE CURRENT Tn rn ees 3 AMPS Peak RF Grid Voltage - - - - - 590 volts 
PLATE DISSIPATION -~ - - - 5000 WATTS Driving Power - - - - - = 150 watts 
SCREEN DISSIPATION - - - - - 250 WATTS Plate Dissipation - - - - - = 5000 watts 
GRID DISSIPATION - - - - - - 75 WATTS Plate Output Power - - + = = 16,000 watts 
(Revised 5-1-67) © 1956, 1961, 1963, 1967 by Varian : Printed in U.S.A. 
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RADIO-FREQUENCY POWER 
AMPLIFIER OR OSCILLATOR 


(From 30 to 110 megahertz) 
Class-C Telegraphy or FM Telephony 
(Key-down conditions) 


MAXIMUM RATINGS 
DC PLATE VOLTAGE: 


30 to 60 MHz - - 7000 VOLTS 

60 to 110 MHz - - 6500 VOLTS 
DC SCREEN VOLTAGE - - 1500 VOLTS 
DC PLATE CURRENT: 

30 to60 MHz - - 2.8 AMPS 

60 to110 MHz - - 2.6 AMPS 
PLATE DISSIPATION - - 5000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION -— - 75 WATTS 


PLATE-MODULATED RADIO- 


FREQUENCY POWER AMPLIFIER 
Class-C Telephony 

(Carrier conditions except where noted) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - 5500 VOLTS 
DC SCREEN VOLTAGE - - 1000 VOLTS 
DC PLATE CURRENT - - 2.5 AMPS 
PLATE DISSIPATION* - - 3500 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION -~ - 75 WATTS 


“Corresponds to 5000 watts at 100-percent sine-wave 
modulation. 


SCREEN-MODULATED RADIO- 
FREQUENCY POWER AMPLIFIER 


Class-C Telephony 
(Carrier conditions except where noted) 


MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE - - 7500 VOLTS 
DC SCREEN VOLTAGE - - 750 VOLTS 
DC PLATE CURRENT - - 3.0 AMPS 

PLATE DISSIPATION - - 5000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION © - 75 WATTS 


TYPICAL OPERATION (Frequencies between 88 and 108 megahertz) 

DC Plate Voltage - - - - - - - = = 6500 volts 
DC Screen Voltage - - - - ee, ee 750 volts 
DC Grid Voltage - - - - - - = = = —350 volts 
DC Plate’Current = © = ~“=2 << “= 960 =) eee 2.3 amperes 


DC Screen Current - - - - -  - - - = 0.2 ampere 
DC Grid Current - - - - - - = = = 0.05 ampere 
Driving Power Cees cS YS 100 watts 


- 10,000 watts 
TYPICAL OPERATION (Frequencies below 30 megahertz) 


Useful Output Power - - - - - = -= 


DC Plate Voltage - - - - - - - = = 5000 volts 
DC Screen Voltage - - - - - - = = = 500 volts 
Peak AF Screen Voltage (For 100-percent modulation) - 450 volts 


DC Grid Voltage - - - - - -=- = = = —400 volts 
DC Plate Current - - - - at Gem tS 1.4 amperes 


DC Screen Current - - - =; - - - =  - 0.26 ampere 
DC Grid Current - - - - - - = - = 0.05 ampere 
Peak RF Grid Voltage - - - - - = = - 520 volts 
Grid Driving Power eae Se 25 watts 
Plate Dissipation - - - - - = = = = 1100 watts 
Plate Output Power = Ore a ee = 5.8 kilowatts 


TYPICAL OPERATION (Frequencies below 30 megahertz per tube) 
DC Plate Voltage - - - - - = - 7500 7500 volts 


DC Screen Voltage - - - - - - - 350 350 volts 
Peak AF Screen Voltage (For 100-percent modulation) 550 550 volts 
DC Grid Voltage - - - - - - - —300 —300 volts 


DC Plate Current -  - 
DC Screen Current* - 
DC Grid Current - - 
Peak RF Grid Voltage - - 


- 0.9 1.14 amperes 
- —0.01 —0.01 ampere 
- 0.015 0.03 ampere 
- 350 375 volts 

- 7 11 watts 

- 2000 1600 ohms 


Grid Driving Power 
RF Load Impedance - 


Plate Dissipation = - - 4000 5000 watts 

Useful Output Power - -~ - a\h tay Liq 2750 3550 watts 

*DC Screen Current is a function of loading; values of plus or minus 20 milliamperes may be 
considered typical at carrier level. 


NOTE: Two tubes can be employed under conditions listed in the first column to obtain more than five kilowatts plate output power. Likewise, three tubes 
can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power. 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 


Class-AB, 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE - - 7500 VOLTS 
DC SCREEN VOLTAGE - - 1500 VOLTS 
DC PLATE CURRENT - - 4.0 AMPS 
PLATE DISSIPATION - - 6000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION - - 75 WATTS 


TYPICAL OPERATION, two tubes 
DC Plate Voltage - - 
DC Screen Voltage -~ - 
DC Grid Voltage - - 
Max-Signa! Plate Current 
Zero-Signal Plate Current 


- 4000 5000 6000 7000 volts 

1250 1250 1250 1250 volts 

—270 —280 —310 —325 volts 
5.10 4.40 4.25 3.65 amperes 
1.25 1.00 0.83 0.70 amperes 


Max-Signal Screen Current 0.35 0.33 0.30 0.24 ampere 
Zero-Signal Screen Current 0 0 0 O amperes 
Peak AF Driving Voltage 235 volts 
Driving Power oo Oks 0 0 0 0 watts 


Load Resistance, Plate-to-Plate 
Max-Signal Plate Dissipation* 


Max-Signal Plate Output Power 
*Per Tube 


1500 2370 2940 4100 ohms 
4200 4200 4200 4200 watts 


=r 2o0 5 240 ce 2/0 
: 11,500 13,500 17,000 17,500 watts 


RADIO-FREQUENCY LINEAR 
AMPLIFIER 


Class-ABi 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - - 7500 VOLTS 
DC SCREEN VOLTAGE - - 1500 VOLTS 
DC PLATE CURRENT - - 4.0 AMPS 

PLATE DISSIPATION - - 6000 WATTS 
SCREEN DISSIPATION -~ - 250 WATTS 
GRID DISSIPATION - - 75 WATTS 


NOTE: In most cases, “TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow- 
ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of ‘Useful’ output power as opposed to ‘‘Plate’’ 
Output power, Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load. 


TYPICAL OPERATION, Peak-Envelope or modulation-Crest Conditions, 
(Frequencies below 30 megahertz) 


DC Plate Voltage - - - = = Yer = = = +7500 Volts 
DC Screen Voltage - - - - - - = - = 1250 volts 
DE"Grid:Voltage*” = = = 45 dae ee G00) Volta 
Max-Signal Plate Current or ee ee i 1.9 amperes 
Zero-Signal Plate Current - = = = + = = 0.50 ampere 
Max-Signal Screen Current - - - - - -  - 0.20 ampere 
Peak: RF’Grid.Volfage i * +e ie ne ee et 300 volts 
Driving Power Te eet of my ey - Se O watts 
Plate Dissipation’ “<= | -) “how en a 00 Waite 
Plate Output Power ** - -— - -  - = = 10,000 watts 


*Adjust grid voltage to obtain specified Zero-Signal plate current. 
**PEP output or rf output power at crest of modulation envelope. 


kn} 4CX5000A — 


APPLICATION 


MECHANICAL 
Mounting — The 4CX5000A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


Socket—The EIMAC SK-300A Air-System Sock- 
et is designed especially for the concentric base 
terminals of the 4CX5000A. The use of recom- 
mended air-flow rates through this socket pro- 
vides effective forced-air cooling of the tube. Air 
forced into the bottom of the socket passes over 
the tube terminals and through an Air Chimney, 
the SK-306, into the anode cooling fins. The SK- 
300 socket may be used instead of the SK-300A, 
but its use will result in a slightly less efficient 
cooling system at high dissipation levels. 


Cooling — The maximum temperature rating 
for the external surfaces of the 4CX5000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-metal seals below 250°C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are 
tabulated below (for operation below 30 mega- 
hertz). 


SK-300A Socket SK-300 Socket 


(CFM) 
75 


Plate 
Dissipation* 
(Watts) 


*Since the power dissipated by the filament repre- 
sents about 560 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1000 
watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must 
be increased to obtain equivalent cooling. The 
flow rate and corresponding pressure differen- 
tial must be determined individually in such 
cases, using maximum rated temperatures as 
the criteria for satisfactory cooling. 


ELECTRICAL 
Filament Operation—The rated filament voltage 
for the 4CX5000A is 7.5 volts. Filament voltage, 
as measured at the socket, should be maintained 
at this value to obtain maximum tube life. In no 
case should it be allowed to deviate by more 
than 5 percent from the rated value. 


Electrode Dissipation Ratings—The maximum 
dissipation ratings for the 4CX5000A must be 
respected to avoid damage to the tube. An ex- 
ception is the plate dissipation, which may be 
permitted to rise above the maximum rating 
during brief periods, such as may occur during 
tuning. 


Control Grid Operation — The 4CX5000A con- 
trol grid has a maximum dissipation rating of 
75 watts. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in “Typical Operation” sections of the 
data sheet whenever possible. 


Screen-Grid Operation — The power dissipated 
by the screen of the 4CX5000A must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
250 watts in the event of circuit failure. 


Plate Dissipation—The plate-dissipation rating 
for the 4CX5000A is 5000 watts for most appli- 
cations but for audio and SSB amplifier applica- 
tions, the maximum allowable dissipation is 
6000 watts. 

When the 4CX5000A is operated as a plate- 
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 


Special Applications—lIf it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Mar- 
keting, EIMAC Division of Varian, 301 Industri- 
al Way, San Carlos, California, for information 
and recommendations. 


Smet 4CX5000A —— 
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The EIMAC 5CX1500A is a ceramic and metal power pentode designed 
to be used as a Class-AB, linear amplifier in audio or radio-frequency ap- 
plications. Its characteristic low intermodulation distortion makes it espe- 
cially suitable for single sideband service. The filament is a rugged mesh type. 


The tube is also recommended for use as a Class-C radio-frequency 
power amplifier, and plate-modulated radio-frequency power amplifier. 


GENERAL CHARACTERISTICS 


JCXIS00A 


RADIAL BEAM 
POWER PENTODE 


ibd 


aaa 


ELECTRICAL Min. Nom. Max. q mays » 
Filament: Thoriated Tungsten Mesh enw x 
* el el 5.0 volts = = 
4, = » 
Mrrent - = ~ = 5 "age 38 43 amps ye “> 
Amplification Factor (Grid Screen) - 55 . ar ‘ 4A 
Transconductance (at Ib=1.0 amp, 
Ec2,=500 volts, Eb=2000 volts )- 24,000 pmhos 
Frequency For Maximum Ratings - 110 MHz 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input CL a ay 68 78 pF 
Reroute =~ = © > | ee ee 14.5 18.5 pF 
Feedback 2 aS eee ee 25 pF 
MECHANICAL 
Base - - - - - - - = = = = Special ring and breechblock terminal surfaces 
Pome me alo | Cin Peralure 9 MER ee an palin. ein =, boty - = = = 250°C 
Maximum Anode Core Temperature Stamey! 968 toe anim nie ie pane it - ¢ Sire 250°C 


Recommended Socket - 2 - ‘ 4 i ‘ Z : See y 


Recommended Air Chimney - > : £ fi A : . xe 2 


- EIMAC SK-840 series 
- - EIMAC SK-806 


Operating Position “ine So) dees. ab ee 6 = Axis vertical, base-up gp dove 
Maximum Dimensions: 
ae = tte ON RN te PIA gO im, be 5.0 inches 
Diameter teaege | <ois vet See ane Ne Ne alg we eens heh eae 3.4 inches 
Leeihen = RIM PE Rete Pee ill tis Se a i i ee a Forced Air 
MR Bem a rm is ee 30 ounces 
Butppuiex weight (Approximate) )= 9= - - - = 2+ = «© «© = 3 pounds 


(Revised 4-15-67) © 1965, 1967 Varian 


Printed in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - - - 3000 4000 4500 ue 
: M Telepoh DC Screen Voltage - - - 500 500 500 volts 
bear ate tt | i a DC Grid Voltage - 200 —200 —200 volts 
DC Suppressor Voltage 0 0 0 volts 


- 900 800 900mA 


MAXIMUM _ RATINGS DC Plate Current - - 

DC PLATE VOLTAGE - - - - = 5000) VOETS DC Screen Current - - 94 66 88 mA 
DC SCREEN VOLTAGE - - - - 75 Oa OLS DC Grid Current - - She) PAs 34 mA 
DGEPUATESCURREN gene - = $e 1.0 AMPS Peak RF Grid Voltage -~ - 255 245 255 volts 
PLATE DISSIPATION - - - - - 1500 WATTS Driving Power - - - 9 6.5 9 watts 
SCREEN DISSIPATION - - - - - 75 WATTS Plate Output Power - - 1980 2350 3180 watts 
GRID DISSIPATON - - - - - - 25 WATTS Plate Dissipation - - - 720 850 870 watts 
SUPPRESSOR DISSIPATION - - =) ae 25 WATTS Resonant Load Impedance - 1570 2240 2520 ohms 


nnn EES snnn nn 


PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 

POWER AMPLIFIER Bee yovege = ee mea eee B20 Tae 

Class-C Telephony (Carrier Conditions unless noted) We Fatty lfcou SR eee ye = Syke ia 

MAXIMUM RATINGS DC Suppressor Voltage -— - = : () 0 volts 

DC PLATE VOLTAGE: nt ees eee 5 002V 0118 ’°for 100%, Modulation) Aba a RE 

VOLTAGE - - - - 5 5On VOLTS c 

Be See pas = Z c 5 0.8 AMPS DC Plate Current - - - ero OO 800 mA 

PLATE DISSIPATION* - - -  -  - 1000 WATTS De Stee) \CUne Dt ee ee aameenEn oes 

SCREEN DISSIPATION - - - - - 75 WATTS Peak RF Grid Vol 315 BIS Uo 
oe Pee pee ete AIIS eak, RF Gricevcvages =. sa. volts 

CeO a ‘ - E 25 WATTS Grid Driving Power : . 10 10 watts 


530 576 watts 
- 1470 1958 watts 
- 1360 1863 ohms 


SUPPRESSOR DISSIPATION Plate Dissipation -  - 


*Corresponds to 1500 watts at 100% sine-wave modulation Plate Outut Power- - = - 
Resonant Load Impedance - 


EE 


AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes), Class ABi 
OR MODULATOR DC Plate Voltage - - - -  - 2800 3800 volts 
Class-AB DC Screen Voltage - - - -  - 500 500 volts 
DC Grid Voltage* - . - . - —8]1 —83 volts 
MAXIMUM RATINGS (Per Tube) DC Suppressor Voltage - - - - 0 0 volts 
DC PLATE VOLTAGE - - - -_ - 4000 VOLTS Max-Signal Plate Current - - - 1.30 1.33 amps 
DC SCREEN VOLTAGE - - - -  - 750 VOLTS Zero-Signal Plate Current - - - 0.50 0.50 amps 
DC PLATE CURRENT - - - -  - _ 1.0 AMPS Max-Signal Screen Current - - - 110 106mA 
PLATE DISSIPATION - - -  -  - 1500 WATTS Zero-Signal Screen Current - - - 20 20 mA 
SCREEN DISSIPATION? = ae = a 75 WATTS Peak AF Driving Voltage - - - 81 83 volts 
GRID. DISSIPATON 2.) pa eee ee WATTS Driving Power -_ - ae eee UF ) 0 watts 
SUPPRESSOR DISSIPATION - - - - 25 WATTS Load Resistance, Plate-to- Plate -  - 4800 6720 ohms 
* Adjust for Zero-Signal Plate Current Max-Signal Plate Dissipation** - - 720 1130 watts 
**Per tube Max-Signal Plate Output Power - - 2200 3220 watts 


ew 


TYPICAL OPERATION (Frequencies Below 30 MHz) 


RADIO-FREQUENCY Class AB,, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 
LINEAR AMPLIFIER CreerConditions 
Class-AB DC Plate Voltage - - - 2500 3000 4000 volts 
DC Screen Voltage - - - 500 500 500 volts 
MAXIMUM RATINGS DC Grid Voltage* - - - —87 —89 —90 volts 
DC PLATE VOLTAGE - - - eA OOOR VOLTS DC Suppressor Voltage - - ) 0 0 volts 
DC SCREEN VOLTAGE - - - 2 ee SORVOLTS Zero-Signal DC Plate Current 250 250 250 mA 
DC PLATE CURRENT - - - ae re 1.0 AMPS Single-Tone DC Plate Current 660 690 690 mA 
PLATE DISSIPATION - - eee SOOM Ali Two-Tone DC Plate Current - 468 482 485 mA 
SCREEN DISSIPATION - - - = - 75 WATTS Single-Tone DC Screen Current 79 7 59 mA 
GRID DISSIPATON - - - - - = 25 WATIS Two-Tone DC Screen Current 36 32 25 mA 
SUPPRESSOR DISSIPATION - - = s 25 WATTS rea RF Grid Voltage - - 87 89 90 volts 
rivin Vat 6 te a 
* Adjust to the specified Zero-Signal Plate Current enone Deru eee an ‘aad he Nee ¢ 
**The intermotiulation distortion products will be as speci- Resonant Load Impedance - 2340 2680 3500 ohms 
fied or better for all levels from zero-signal to maximum Intermodulation Distortion Products** 
output power and are referenced against one tone of a 3rd Order - - - - —38 —36 —33 db 


two equal tone signal. 5th Order - - - - —39 —41 —42 db 
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APPLICATION 


MECHANICAL 
Mounting 
The 5CX1500A must be operated with its axis 
vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


Socket 

The EIMAC SK-840 socket and SK-806 chim- 
ney have been designed especially for the 5CX- 
1500A. The use of recommended air-flow rates 
through these sockets provides effective forced- 
air cooling of the tube. Air forced into the bottom 
of the socket passes over the tube terminals 
through the Air Chimney, and through the 
anode cooling fins. 


Cooling 

The maximum temperature rating for the 
anode core of the 5CX1500A is 250°C. Suffi- 
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic-metal seals below 250°C. Air-flow 
requirements to maintain seal temperature at 
225°C in 50°C ambient air are tabulated below 
(for operation below 30 MHz). 


SEA LEVEL 6000 FEET 


Pressure 


Pressure 
Plate Drop 
Dissipation | Air Flow 
(Watts) (CFM) 


(Inches 
of Water) 


*Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen-plus-suppressor 
dissipation can, under some conditions, represent another 
125 watts, allowance has been made in preparing this tab- 
ulation for an additional 325 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 
Filament Operation 
The rated filament voltage for the 5CX1500A 
is 5.0 volts. Filament voltage, as measured at 
the socket, should be maintained at this value 
or below to obtain maximum tube life. 


Intermodulation Distortion 

The Radio Frequency Linear Amplifier oper- 
ating conditions including distorton data are 
the results of actual operation in a neutralized, 
grid-driven amplifier. Plots of IM distortion ver- 
sus power output under two-tone condition for 
a typical tube are shown on the next page. 


Control Grid Operation 

The rated dissipation of the grid is 25 watts. 
This is approximately the product of dc grid 
current and peak positive grid voltage. Opera- 
tion at bias and drive levels near those listed 
will insure safe operation. 


Screen Grid Operation 

The power dissipated by the screen of the 
SCX1500A must not exceed 75 watts. 

Screen dissipation, in cases where there is no 
a-c applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dissi- 
pation will depend upon RMS screen current 
and voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 75 
watts in the event of circuit failure. 


Suppressor Grid 

The rated dissipation of the suppressor grid 
is 25 watts. Suppressor current will be zero or 
very nearly zero for all typical operating condi- 
tions specified. The 5CX1500A has been de- 
signed for zero voltage operation of the suppres- 
sor grid for most applications. 


Plate Dissipation 

The plate-dissipation ratings for the 5CX- 
1500A is 1000 watts for Class-C plate-modulated 
service and 1500 watts for Class-C telegraphy. 
In Class-AB service the plate dissipation rating 
is 1500 watts. 


Special Applications 

If it is desired to operate this tube under con- 
ditions widely different from those given here 
write to the Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California, for information and recom- 
mendations. 


IM PRODUCTS (db BELOW EITHER OF TWO SINGLE TONES) 
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EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 


5th Order Products 


Eb = 4000 VOLTS, Ec2 = 500 VOLTS 
Ec3 = 0 VOLTS, RL= 3500 OHMS 
Fl = 1.980 Mc, F2 = 1.982 Mc 


2000 2500 


EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 
5th Order Products 


Eb = 4000 VOLTS, Ec2 = 600 VOLTS 
Ec3 = 0 VOLTS, Rj = 2800 OHMS 
Fl = 1.980 Mc, F2= 1.982 Mc 


2000 2500 
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EIMAC 5CX 1500A 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


SCREEN VOLTAGE = 500 VOLTS 


PLATE CURRENT — AMPS 
SCREEN CURRENT — AMPS 
GRID CURRENT — AMPS 
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EIMAC 5CX 1500A 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


SCREEN VOLTAGE = 600 VOLTS 


PLATE CURRENT — AMPS 
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DIMENSIONAL DATA 
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NOTE: 
REFERENCE DIMENSIONS ARE FOR 
INFORMATION ONLY @ ARE NOT 
REQUIRED FOR INSPECTION PUR- 
POSES 


VENT HOLE LOCATIONS 
NOT CRITICAL 
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The EIMAC 8020 diode is a high-vacuum rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever con- 
ditions of extreme ambient temperatures, high operating frequency, high 
peak inverse voltages, or the production of high-frequency transients would 


prevent the use of gas-filled rectifier tubes. 


The 8020 has a maximum de current rating of 100 milliamperes and a 
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convec- 


tion and radiation. 


A single 8020 will deliver 80 milliamperes at 17,000 volts to a capacitor- 
input filter with 14,000 volts single-phase supply. Four 8020’s in a bridge 
circuit will deliver 200 milliamperes at 25,000 volts to a choke-input filter 


with 28,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
NOUAGG a ee ee es 
OO ETEN Ret BE i a A 
MECHANICAL 
SO eee ee es ae a 
Cheha ee a ae eee 
Bocketiee Memmi: Aue Nicie thew codes ot vm 
Mounting Position- - - - - - - - - 
Cooling - - - - - soph 


Maximum Temperature of Plate Seal - - 


MA C 


Division of Varian 
Gr AeRe LOS 
at tere Con RaeN 


Recommended Heat Dissipating Plate Connector 


Maximum Overall Dimensions: 
eit dt) gee ee Ee 
Diameters ea = aie eT 

INGEWVWVelclite meme eee YI Pe 

Shipping Weight (approx. ) 


MAXIMUM RATINGS (Per Tube) 
Peak Inverse Plate Voltage 
Plate’ Dissmpation see ee Pe 
DGe Plate Corr en Ge ei ic enn 
Peak PlaterGurrentes =e rene = 0-1 - ie 


8020 


HIGH-VACUUM 


4"8 RECTIFIER | 


- - 5.0 volts 

- - 65 amperes 
- - - - - - - Medium 4-pin bayonet 
- - - - - - - Refer to outline drawing 
- - Refer to discussion under “Application” 


Vertical, base down or up 
Convection and radiation 


oy) (ee ee ae MRE a es 
e- . egi--. SP EM ACRE ee 
re Seen te ra | inches 
ee ee a re ee inches 
TRS: (OT SME Pete ad ee ounces 
SPD och dsatvh ye Rexarnaite > mane oh pound 
le ears eer aaa tis ahceeoee (OK ENG) volts 
Sy ES rae On 60 watts 
adane 2 eaetteuws) tend 30) cere 100 ma 
ORE, ee LAG NRE a) ie tie 15 ampere 


1 Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporat- 
ing the “critical” value (or larger) of input inductance. For maximum de current ratings under this and other load condi- 


tions see discussion under “Application.” 


APPLICATION 


MECHANICAL 


Mounting—The 8020 must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The medium 4-pin bayonet base fits an E. F. Johnson Co. 
No. 122-124, a National Co. No. XC-4 or CIR-4, or an equiv- 
alent socket. In some circuits, particularly those of the volt- 
age multipliers illustrated in Fig. 2, it may be necessary to 


(Revised 6-1-67) © 1952, 1967 Varian 


mount the socket on stand-off insulators, or on a sheet of in- 
sulating material, to provide adequate insulation to ground. 
Cooling—The 8020 is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for free circulation of air. An EIMAC HR-8 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


Printed in U.S.A. 
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APPLICATION (Continued) 


The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 
perature is “Tempilaq,” a temperature-sensitive lacquer 
available from the Tempil Corporation, 132 W. 22nd St., 
New York 11, N. Y. 


ELECTRICAL 


Filament _Operation—For maximum tube life, the filament 
voltage, as measured at the base pins, should be the rated 
value of 5.0 volts. Variations must be kept within the range 
from 4.75 to 5.25 volts. In applications which require the 
diode to deliver high peak currents, it is important to main- 
tain the filament voltage at the rated value. 


Caution should be observed when measuring rectifier 
filament voltage. The filament circuit may be at high 
potential. 


The thoriated-tungsten filament of the 8020 reaches op- 
erating temperature in a fraction of a second after applica- 
tion of voltage. Plate voltage may be applied simultaneously 
with filament voltage. 


Plate Operation—With low room illumination, the plate of 
the 8020 begins to show color as the maximum plate dissipa- 
tion rating of 60 watts is approached. The maximum peak 
inverse voltage rating of 40,000 volts should not be exceeded 
at any time. 

Performance—The accompanying table shows some maxi- 
mum performance capabilities of the 8020 when used as a 
power-supply rectifier. 


8020 MAXIMUM PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit AC Input DC Output DC Output DC Output DC Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 


Wave 14,000 
Single- 
Phase, 
Full- 
Wave 14,0001 
Single- 
Phase, 
Bridge 28,000 34,000 160 25,000 


1 One-half the transformer secondary voltage. 


17,000;me (oOtae 


17,000 160 12,500 200 


200 


Maximum DC Current Ratings—Plate dissipation rather than 
peak current usually limits the dc current which the 8020 is 
capable of delivering to the load. Because the plate dissipa- 
tion associated with a given dc current depends upon the 
amount of ripple and its wave-shape, circuit conditions will 
determine the maximum dc current rating of the tube. 


Choke-Input Filter-The maximum dc current rating of the 
8020 is 100 milliamperes when the load incorporates a choke- 
input filter with the “critical” value (or larger) of input in- 
ductance (L in Fig. 1): 


Reff 
o =18.8f for full-wave single-phase rectifiers, 
__Reft 
0 TF for half-wave three-phase rectifiers, 
Reft 
o = SOF for full-wave three-phase rectifiers, 
where: Lo — “critical” value of input inductance (henries ), 
f = supply-line frequency (cycles per second), 
Load voltage (volts) 
Rett = 


Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 
Capacitor-Input Filter—The 8020 is particularly suitable for 
power-supply applications demanding high voltage at low 
current. Under these conditions capacitor-input filter circuits 
become desirable. The maximum dc current rating of the 
8020 when no input choke is incorporated in the filter de- 
pends upon the total series resistance of the capacitor-charg- 
ing circuit relative to the effective load resistance seen by 
each tube. The circuit diagrams and tabulation in Fig. 2 are 
so arranged and labeled that this required series resistance 
may be found for a wide range of load conditions. This may 
be done by determining the value of the following quantities: 


E, is the filter-input de voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the de current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or 
full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, I,, is half the load current. 


R, is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the de current per tube (I, ), and has been tabulated 
in Fig. 2 as a percentage of the effective load resistance per 


Ee 

tube ( ) . The total charging circuit resistance involves 
Ip 

the internal resistance of the rectifier tube, Rp, the added 

series resistor, R,, and the equivalent internal resistance of 

the ac voltage supply, Ry. 


Ry is the plate resistance of the 8020, which may be taken 
as 1000 ohms. 


R, is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply 
expressed as a decimal multiplied by the load resistance used 
in measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance 
up to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This 
resistor must be inserted in such a position in the circuit that 
it protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp ) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
8020 is 40,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak ac supply voltage (1.41 times Eyms in Fig. 2) in the 
case of bridge circuits, and twice this value in the case of 
half- or full-wave rectifiers and voltage multipliers. Peak 
inverse voltage in three-phase operation depends upon the 
circuit employed, and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
Aree circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications 


where a large percent ripple is tolerable and filter capacitance 
is low, the 8020 is capable of larger dc output currents. 


As a unidirectional conductor in de circuits where the cur- 
rent is continuous and the percent ripple is moderate, the 
maximum current rating of the 8020 is 200 milliamperes. 


The plate characteristic curve for the 8020 serves as a 
guide to special applications. The maximum plate dissipa- 
tion rating of 60 watts, the maximum peak inverse voltage 
rating of 40,000 volts, and the maximum peak plate current 
of 1.5 amperes must not be exceeded. 


8020. = 


LOAD 
LOAD VOLTAGE Ret CURRENT 


RECTIFIER 


Fig. |. Rectifier with Choke-Input Filter 


Ry=R_-R\—Rp 


Rye R,-Ri =f 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the “high" 
side of Erms) 


Eimac 8020 Maximum D-C Current Ratings for R-C Filter Applications 


: percent of Effective 
Total Charging- ; Load Resistance per 
Circuit Resistance {R.) Tube (E) 


Ip 


times Filter-Input 
D-C Voltage (E.) 


Peak Inverse Voltage times Filter-Input 
: D-C Voltage (E-) 


(Yo these values in circuit “b"'.} 


Fig. 2. EIMAC 8020 Basic R-C Circuits (for any one of the indicated loads) ial 
Ri =Equivalent resistance of voltage source 3 
Rp=1000 ohms (500 ohms for two tubes in parallel) 
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The EIMAC 7815/3CPN10A5 is a low duty pulse rated version of the 
3CX100A5 with the anode cooler removed. A longer grid-anode ceramic in- 
sulator is incorporated, making the tube useful at high altitude. The nominal 
plate dissipation rating is 10 watts but may be increased if sufficient cooling 
is provided. Cooling is accomplished by conduction through a suitable heat 
sink or convection. Where greater plate dissipation is required, the 7815R/ 


3CPX100A5 should be used. 


The tube is usable in pulse applications to 3000 MHz. Electrical character- 
istics except for plate dissipation are similar to the 3CX100A5. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Oxide-coated, Unipotential 
Heating time - - - - - 
Heater: 
Voltage ete =P Fes, | 
Current ee 8 SS eer 
Amplification Factor - - - 


Min. 


60 


Transconductance (1 b = 70 milliamperes) - - - 


Direct Interelectrode Capacitances 
Grid-Cathode ee ete tat sso 
Grid-Plate Se ee a 
Plate-Cathode oe ee ee 

Frequency for Maximum Ratings - 


MECHANICAL 


Terminals ee ie a ae 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals =n = 
Anode Core - - - - - - - 
Operating Position -- - - - - 
Cooling =Vepe- Gt ieee 
Maximum Overall Dimensions: 
Length a sis, (see ee oe | = 
Diameter - - - - - - - - 
Net Weight - - - - - - - - 
Shipping Weight (approx.) - - - 


PLATE PULSED OSCILLATOR OR 
CLASS-C 


MAXIMUM RATINGS 


Peak Pulse Plate Voltage - - - - 
DC Grid Voltage - - = - = - = 
Pulse Plate Current - - - - - - 
1G Gathode: Gurrenteet- see 
Palses@nd) Current. sk = 
Plate Dissipation (average) - - - 
Grid Dissipation (average) - - - 


AMPLIFIER 


3500 volts 
—150 volts 
3.0 amps 
125 ma 
1.8 amps 
10 watts 

2 watts 
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Nom. Max. 
seconds 
6.0 volts 
1.05 amperes 
100 
25,000 Micromhos 


TYPICAL OPERATION 


Pulse Plate Voltage - - - 
Pulse Plate Current - - - 
DC Plate Current (average ) 
DC Grid Current (average ) 
Pulse Power Output - - 
Frequency ee 
Pulse. Length. = u=\t..~ %% 
Duty Factor - - - - - 


7815 
SCPNIOAS 


UHF 
PULSE 
TRIODE 


Max 
(at jolt 
210m 
0.035 pF 
3000 MHz 


Graduated Cylindrical Surfaces 


250°C 
250°C 
Any 


- Conduction and Convection 


2 2.701 inches 
- 1.195 inches 
- 2.0 ounces 
- 7.0 ounces 


3500 volts 

3.0 amps 

9 ma 

3 ma 

2000 watts 

2500 MHz 

5 usec 
0.003 


Printed in U.S.A. 


_ dnt 3CPN10A5 


GRID PULSED OSCILLATOR OR AMPLIFIER 


TYPICAL OPERATION 


CLASS-C DC Plate Voltage - - - - 1600 1700 volts 
DC Grid Voltage - --- —45 —45 volts 

MAXIMUM RATINGS Pulse Plate Current - - = = 3.0 1.9 amps 

DC Plate Voltage- - - - - - - - - - 2000 volts Pulse Grid Current - - - - 1.8 1.1 amps 

at rake Me aa (80 Sp we ae Aeon 0 volts Pulse Power Output- - - - 1000 1500 watts 

ulse Plate Current - - - - - - - =- - .Q amps 

DC Cathode Current - - - - - - - - 125 ma SEOEIEE Ro ye 3000 1100 MHz 

Plate Dissipation (average) - - - - - - 10 watts Pulse; Length tose) 3 3.5 usec 

Grid Dissipation (average) - - - - - - 2 watts Duty Factor - = -~= - = 0.0025 0.001 

APPLICATION 
MECHANICAL ELECTRICAL 


Mounting— The 3CPN10A5 may be operated in any 
position. It should be firmly held in place by spring- 
finger collets bearing on the terminal surfaces. 
In use the tube should seat against the under- 
side of the anode-terminal flange which is on the 
plane of reference for longitudinal dimensions. In 
applications involving severe shock and vibration, 
the tube may be clamped in place by applying a 
suitable clamping device to the anode-terminal 
flange. It is recommended that no other portion of 
the tube be subjected to clamping forces. 


Connections— The terminals are in the form of con- 
centric cylinders of graduated diameters conveni- 
ently used with coaxial tuning devices. Spring-fin- 
gered collets should be used to make contact with 
the anode, grid, cathode and heater terminals. Ade- 
quate contact area and spring pressure should be 
provided to minimize heating and to prevent erratic 
circuit performance at the higher frequencies. Non- 
contacting or intermittently-contacting collet fin- 
gers will cause troublesome circuit behavior, espe- 
cially at very-high and ultra-high frequencies. Elec- 
trode contact surfaces should be kept clean and free 
of oxide coatings. 


Cooling—Sufficient cooling air must be provided for 
the anode and body seals to maintain operating tem- 
peratures below the rated maximum value of 250°C. 


The nominal plate dissipation rating is 10 watts and 
is dependent on convection cooling to a heat sink. 
Where adequate cooling is provided this value may 
be extended. Where greater plate dissipation is re- 
quired use of the 3CPX100A5 is recommended. 


It should be borne in mind that operating tempera- 
ture is the sole criterion of cooling effectiveness, 
regardless of the coolant type, flow rate or coolant 
temperature. One. method of measuring the surface 
temperature is the use of temperature sensitive lac- 
quer, such as “Tempilaq.” 


Heater Operation—The rated heater voltage for the 
3CPN10A5 is 6.0 volts. The heater voltage for the 
3CPN10A5 should be maintained within plus or 


minus 5% of its intended value to minimize varia- 
tions in circuit performance and to obtain maximum 


tube life. 


At frequencies above approximately 1000 MHz, 
transit time effects begin to influence cathode tem- 
perature. The amount of driving power diverted to 
heating the cathode by back-bombardment will de- 
pend upon the frequency, the plate current, driving 
power, and duty factor. If the conditions of opera- 


- tion result in appreciable cathode back-heating, it 


may be necessary to start dynamic tube operation at 
normal heater voltage followed by a reduction of 
heater voltage to a lower value. The heater of the 
3CPN10A5 must not be operated at less than 4.5 
volts in any case. 


Cathode Operation—The oxide-coated unipotential 
cathode in this tube must be protected against ex- 
cessively high emission currents. For all types of 
operation the maximum rated de current is 125 mil- 
liamperes. In pulse service, current must be limited 
according to the curve on page 3. 


It is recommended that the rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. 


Control Grid Operation—Grid dissipation must not 
exceed the rated maximum 2.0 watts grid dissipation 
power. In pulse applications the instantaneous peak 
grid-to-cathode voltage must be limited to +-250 to 
—750 volts. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Division or Product 
Manager, EIMAC Division of Varian, 301 Industrial 
Way, San Carlos, California for information and 
recommendations. 
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The EIMAC 7815R/3CPX100A5 is a pulse rated version of the 3CX100A5. 
A longer grid-anode ceramic insulator is incorporated, making the tube use- 
ful at high altitude. The nominal plate dissipation rating is 100 watts. 


The tube is usable in pulse applications to 3000 MHz. Electrical character- 
istics are similar to the 3CX100A5. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
Cathode: Oxide-coated, Unipotential 
Heating time - - - - - - - - - = 60 seconds 
Heater: 
Voltage a ee 6.0 volts 
Current ee a ee 0.90 1.05 amperes 
Amplification Factor - - - - - - - - = - 100 
: Transconductance (1 b — 70 milliamperes) - - - 25,000 Micromhos 
a Direct Interelectrode Capacitances Min. Max. 
Grid-Cathode CS RS AL ee ee ee ee ee en a ent. #6 TO-eee 
Grid-Plate ee ee eee ee ee 2105 ape 
Plate-Cathode = - = =f =4 =) = = = = SF ee ee ee ee 0.035 pF 
Frequency for Maximum Ratings - - - - - - - - = = = = = = - = = = = = 3000 MHz 
MECHANICAL 
Boring Ge ie eo eee ee So) = 2iieyen Me See Ye S08 > Graduated» Cylindricalpsteaes 
Maximum Operating Temperatures: 
Geranuc-to-Metal Seals eee 0 seme a eae ee Be ee i es, me, oie: | me 250°C 
URE ee es & cc er 0 ct a a he a Ee 250°C 
Operatine Position =1- aes) eae an) i wie at ee em Ee Seite att ye ee Any 
Cooling See a oie tee Pe ey ea | oe elle. Lobes Iam e eens Ani eeceee | OC mmaen 
Maximum Overall Dimensions: 
Length SSS IS Bas TS ESS ee emer Pa) Pe oe 2.701 inches 
IBTACLET Lee) Fae ae et a eM Ee ee mh ee ieee om (a Ge) Ue = a peers =) lee 1.264 inches 
Nets Weight! tan =a aig lara te ele eae ee ee ee 8 ei ee 2.5 ounces 
Shipping Weight (approx.)) = =) - = = = © = = - = S  =)is% = + slise- SS - 7.0 ounces 
PLATE PULSED OSCILLATOR OR AMPLIFIER 
CLASS-C TYPICAL OPERATION 
Pulse Plate Voltage - - - - 3500 3500 volts 
MAXIMUM RATINGS Pulse Plate Current - - - - 3.0 3.0 amps 
Peak Pulse Plate Voltage - - - - - - - 3500 volts DC Plate Current (average) - fino 9 ma 
nH on as ve ot pi ih Seige a Cy Ys ae ie DC Grid Current (average) - 4.5 3. ma 
uise ate MITTEN et Sa 8) Fa OS = ea a 0 volts 
DG Cothole Cinta Ln ee ort Pulse Power Output - - - 1600 2000 watts 
BrlcotGnd Cuenta eee 1.8 amps Frequency - - - = = = 3000 2500 MHz 
Plate Dissipation (average) - - - - - - 100 watts Pulse Length - - - = = = 3 5 usec 
Sp we ot 2 watts Duty Factor - - - - - - 0.0025 0.003 


a Grid Dissipation (average ) 


(Revised 4-15-67) © 1967 by Varian Printed in U.S.A. 


= haet 3CPX100A5 


GRID PULSED OSCILLATOR OR AMPLIFIER 


TYPICAL OPERATION 


CLASS-C DC Plate Voltage - - - - 1600 1700 volts 
DC Grid Voltage ---- —45 —45 volts 

MAXIMUM RATINGS Pulse Plate Current - - - - 3.0 1.9 amps 

DC Plate Voltage- - - - - - - - - 2000 volts Pulse, Grid) Gurrent ==) 1.8 1.1 amps 

A ae poe ee ct a ke ee es volts Pulse Power Output- - - - 1000 1500 watts 

ulse Plate Current - - - - - - - - - .Q amps 

DC Cathode Current - - - - - - - - 125 ma Frequency a, ke 3000 1100 MHz 

Plate Dissipation (average) - - - - - - 100 watts Pulse Length - - - - - - 3 3.5 usec 

Grid Dissipation (average) - - - - - - 2 watts Duty Factor - - - - - - 0.0025 0.001 

APPLICATION 
MECHANICAL ELECTRICAL 


Mounting— The 3CPX100A5 may be operated in any 
any position. It should be firmly held in place by 
spring-finger collets bearing on the terminal sur- 
faces. In use the tube should seat against the under- 
side of the anode-terminal flange which is on the 
plane of reference for longitudinal dimensions. In 
applications involving severe shock and vibration, 
the tube may be clamped in place by applying a 
suitable clamping device to the anode-terminal 
flange. It is recommended that no other portion of 
the tube be subjected to clamping forces. 


Connections— The terminals are in the form of con- 
centric cylinders of graduated diameters conveni- 
ently used with coaxial tuning devices. Spring-fin- 
gered collets should be used to make contact with 
the anode, grid, cathode and heater terminals. Ade- 
quate contact area and spring pressure should be 
provided to minimize heating and to prevent erratic 
circuit performance at the higher frequencies. Non- 
contacting or intermittently-contacting collet fin- 
gers will cause troublesome circuit behavior, espe- 
cially at very-high and ultra-high frequencies. Elec- 
trode contact surfaces should be kept clean and free 
of oxide coatings. 


Cooling—Sufficient cooling air must be provided for 
the anode and body seals to maintain operating tem- 
peratures below the rated maximum value of 250°C. 
At sea level, with 20°C air, approximately 12.5 CFM 
of cooling air directed across the anode through a 
suitable cowling will maintain safe anode tempera- 
ture. In pulse applications requiring low plate dis- 
sipation and/or small size, the coolerless 3CPN10A5 
should be considered. 


The nominal plate dissipation rating is 100 watts. 


It should be borne in mind that operating tempera- 
ture is the sole criterion of cooling effectiveness, 
regardless of the coolant type, flow rate or coolant 
temperature. One method of measuring the surface 
temperature is the use of temperature sensitive lac- 
quer, such as “Tempilaq.” 


Heater Operation—The rated heater voltage for the 
3CPX100A5 is 6.0 volts. The heater voltage for the 
3CPX100A5 should be maintained within plus or 
minus 5% of its intended value to minimize varia- 
tions in circuit performance and to obtain maximum 


tube life. 


At frequencies above approximately 1000 MHz, 
transit time effects begin to influence cathode tem- 
perature. The amount of driving power diverted to 
heating the cathode by back-bombardment will de- 
pend upon the frequency, the plate current, driving 
power, and duty factor. If the conditions of opera- 
tion result in appreciable cathode back-heating, it 
may be necessary to start dynamic tube operation at 
normal heater voltage followed by a reduction of 
heater voltage to a lower value. The heater of the 
3CPX100A5 must not be operated at less than 4.5 
volts in any case. 


Cathode Operation—The oxide-coated unipotential 
cathode in this tube must be protected against ex- 
cessively high emission currents. For all types of 
operation the maximum rated dec current is 125 mil- 
liamperes. In pulse service, current must be limited 
according to the curve on page 3. 


It is recommended that the rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. 


Control Grid Operation—Grid dissipation must not 
exceed the rated maximum 2.0 watts grid dissipation 
power. In pulse applications the instantaneous peak 
grid-to-cathode voltage must be limited to +-250 to 
—750 volts. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Division or 
Product Manager, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California for informa- 
tion and recommendations. 
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EIMAC SCW5000A3 


Division of Varian 


g See NG ah Ro es MEDIUM-MU 
; ALILFORNIA POWER TRIODE 


The EIMAC 3CW5000A3 is a water-cooled, medium-mu power triode 
intended for amplifier, oscillator or modulator service. It has a maximum 
plate dissipation rating of 5000 watts and is capable of high output at rela- 
tively low plate voltages. A single 3CW5000A3 will deliver a radio frequency 
plate power-output of 7500 watts at a plate voltage of 4000 volts. 

Note: The 3CW5000A8 is a water cooled version of the air-cooled 
8161/3CX2500A3. 

The 3CW5000A3 should be used where water cooling is preferred and 
for industrial applications or installations where reserve anode dissipation 


is desired. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated tungsten Min. Nom. Max. 
Solace et 7.9 volts 
erie ee 8 Oe) ae are 49 54 amperes 
Amplification Factor (Average)-  - - 20 
Direct Interelectrode Capacitances (Average ) 
fsrigeeiatesee-t- ibyeo 24.2 pF 
Grid-Filament Se tad Pegi sh ve 29.2 40.2 pF 
Plate-Pilamentaus == 2 re 0.60 1.20 pF 
9 Transconductance (I,=830 ma, E,=3000v ) 20,000 pamhos 
MECHANICAL 
Base Sp EE ee a see drawing 
Mounting ee i vertical, base down or up 
Maximum Over-all Dimensions: 
Vencth ere wee einer = m= = = = 12 56 inches 
Diameter a ES eee ee ee ree 3.63 inches 
Nata wWeichtaics ben eee =. ee ee tt ee 4.8 pounds 
Pcolings 2 ee 6 Water and forced air 


ee eee ee 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 


OR OSCILLATOR DC Plate Voltage - - - - 4000 5000 6000 volts 
DC Plate C fo os 7% =" - Fee) 25 2.08 
Class-C FM or Telegraphy (Key down conditions, DC Grid Valteae mie.) Tab 2200 84508-2500 
per tube) DC’ Grid’ Current - ~=" = “= 245 265 180 ma 
Peak RF Grid Input Voltage -  - 580 750 765 volts 
MAXIMUM RATINGS Driving Power (approx.) - - 142 197 136 watts 
DC PLATE VOLTAGE - -  - 6000 VOLTS Grid Dissipation - - - - 68 78 46 watts 
DC PLATE CURRENT i Dal ie 2.5 AMPS Plate Power Input - - -  - 10,000 12,500 12,500 watts 
PLATE DISSIPATION - -  - 5000 WATTS Plate Dissipation - - - - 2500. 2500 2500 watts 
GRID DISSIPATION San ae 150 WATTS Plate Power Output a. Sane 7500 10,000 10,000 watts 
ee ee eee 
PLATE MODULATED RADIO TYPICAL OPERATION 
FREQUENCY AMPLIFIER DC Plate Voltage - 4000 4500 5000 volts 


DC Plate Current - 
Total Bias Voltage - 
Fixed Bias Voltage - 
Grid Resistor - - 


- 1.67 755 1.45 amps 
Class-C Telephony (Carrier conditions, per tube) 3 cee ae Bayes ae 


1500 1500 1400 ohms 


MAXIMUM RATINGS DC Grid Current - - 150 120 100 ma 
Peak RF Grid Input Voltage 680 720 760 volts 
o DC PLATE VOLTAGE sure et POOOWVObTES Driving Power (approx.) 102 86 76 watts 
DC PLATE CURRENT Soeveye- = 2.0 AMPS Grid Dissipation - 35 26 21 watts 


1670 1670 1670 watts 
5000 5300 5580 watts 


- 6670 6970 7250 watts 


Plate Power Input - ; 
PLATE DISSIPATION - - 3350 WATTS Plate Dissipation - % 


GRID DISSIPATION “0 i= Be 1s 150 WATTS Plate Power Output 


(Effective 6-1-67) © 1964, 1967 by Varian Printed in U.S.A. 
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AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION CLASS ABz (Two Tubes) 


AND MODULATOR 

Class-B (Sinusoidal wave, two tubes 
unless otherwise specified) 

MAXIMUM RATINGS 


DC PLATE VOLTAGE - - -  - 6000 VOLTS 
MAX-SIGNAL DC PLATE 


Modulator service for 4000 and 5000 volt operation, to modulate 
one or two tubes, as shown under “Plate Modulated Radio Fre- 
quency Amplifier” (Page 1) 


DC Plate Voltage - - - 4000 5000 4000 5000 volts 


CURRENT, (PER TUBE) - - - 2.5 AMPS DC Grid Voltage (approx.)* - —-155 —-200 —145 —190 volts 

PLATE DISSIPATION, (PER TUBE) - 5000 WATTS Zero-Signal DC Plate 
Current eo Oe 0.4 0.4 0.6 0.5 amps 

TYPICAL OPERATION (Sinusoidal wave, two tub PEELS AA 

Pa ae ea bo ae orupes Current ee SP S35 138 2:70 ee 2oempe 
DC Plate Voltage - - 4000 5000 6000 volts Effective Load, Plate 
DC Grid Voltage’ - - —-150 —190 —240 volts to Plate - - - - 660010,000 3300 5000 ohms 
Zero-Signal DC Peak AF Grid Input 

Plate Current - - 0.6 0.5 0.4 amps Voltage (per tube) -— - 240° 275. 255) ons 
Max-Signal DC Max-Signal Peak 

Plate Current - - 4.0 $12 3.0 amps ae 
Effective Load&Plate Driving Power - - oe 42 40 134 118 watts 

to Plate - - - 2200 3600 4650 ohms Max-Signal Nominal Driving 
Peak AF Grid Input Power (approx.) = - 21 20 67 59 watts 

Voltage (per oe - 340 360 390 volts Max-Signal Plate 
Max-Signal Pea P Output - - - 

Driving Power* - 340 PISO} 225 watts Weaice i ae Tube RF 37005 4000 CSC Cate 
Max-Signal Nominal BOCES CeC Dea C. R 

Driving Power* - 170)—ss«d115 113 watts Final Input of - - - 6670 7250 watts 
Max-Signal Plate Will Modulate two Tubes RF 

Output Power - - 11,000 11,000 13,000 watts Final Input of - - - 13,340 14,500 watts 


*Approximate values. 


1Adjust to give listed zero-signal plate current. *Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL 
OPERATION,’’ POSSIBLY EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE POWER GRID MARKETING, 


EIMAC DIVISION OF VARIAN, 301 INDUSTRIAL WAY, SAN CARLOS, CALIFORNIA, FOR INFORMATION AND RECOMMENDATIONS. 


APPLICATION 


Cooling — Minimum recommended water-flow rate 
and pressure drop values for different water-inlet tem- 
peratures and plate dissipations are tabulated on the 
opposite page. The outlet water temperature must not 
exceed a maximum of 70°C under any conditions. 
The inlet water pressure must not exceed a maximum 
of 60 pounds per square inch. 

The grid-terminal contact surface and adjacent 
ceramic must be cooled by forced air. The quantity, 
velocity and direction must be adjusted to limit the 
maximum seal temperature to 200°C. 

The filament stem structure also requires forced-air 
cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer 
filament contacting surfaces. 

Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is recommended that cooling airflow 
continue for at least three minutes after filament power 
has been removed. 


Filament Voltage — The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 
7.12 to 7.87 volts. 


Bias Voltage — There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate supply voltage for the 
3CW5000A3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Opera- 
tion” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer protec- 
tion from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation — The power dissipated by the grid of 
the 3CW5000A3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression: 


PE=Compl 
where Pg=Grid dissipation, 
€.mp— Peak positive grid voltage, and 


I,=DC grid current 


€.mp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 
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MINIMUM WATER COOLING REQUIREMENTS 


Plate Dissipation 


Water 
Inlet 2 KW 3 KW 4 KW 5 KW 


Temp. (°C) Flow Pressure Flow Pressure Flow Pressure Flow Pressure 
Rate Drop Rate Drop Rate Drop Rate Drop 
GPM PSI GPM PSI GPM PSI GPM PSI 


DIMENSION DATA 


REF] NOM. MIN. MAX. 
A 3.234 
| B 
Cc 1.062 
D 4.000 
E 7.562 
G 3.250 
H_| 3.625 
J 3.937 
i | 375 
M 1.437 
(ee 
N B12 
R | 1.490 
x 
vi 


DRIVING POWER vs. POWER OUTPUT 

The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 
shown on the first page under 4000, 5000 and 6000 volts 
respectively. 
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The EIMAC 3CX3000A7 is a ceramic to metal, high-mu, forced-air 
cooled, external anode transmitting triode with a maximum plate dissipa- 
tion rating of 3000 watts. Relatively high power output as an amplifier, os- 
cillator, or modulator may be obtained from this tube at low plate voltages. 
The 3CX3000A7 is an exact replacement for the EIMAC 3X3000A7 and is 
suggested for use where higher ambient temperatures are to be expected, or 
greater reliability is required. The all ceramic and metal construction allows 
a greater margin of safety with respect to tube operating temperatures 
while permitting higher processing temperatures to insure longer life. 


The tube has a rugged, low inductance cylindrical filament-stem struc- 
ture, which readily becomes part of a linear filament tank circuit for VHF 
operation. The grid provides thorough shielding between the input and 
output circuits for grounded-grid applications and is conveniently termi- 
nated in a ring between the plate and filament terminals. 


The 3CX3000A7 is intended to be used as a zero bias class B amplifier 
in audio or radio frequency applications. Operation with zero grid bias of- 
fers circuit simplicity by eliminating the bias supply. In addition, grounded- 
grid operation is attractive, since a power gain of over twenty times can 
be obtained. 


GENERAL CHARACTERISTICS 


— SCXS000A7 


HIGH-MU 
POWER TRIODE 


ELECTRICAL 
Filament: Thoriated-Tungsten 
VOM ATC e—eaa bane mins a) ee OTS volts 
cUurrentetr A ae Wt a= ise Few ee ee = “Ol amperes 
Pero LcatiOne rh ACtOLS (ae emaa nn me me sei wiry pb yxtoies) LEO 
Interelectrode Capacitances: 
Grid-Filament eee we ae, <a fanina he eT a RS Beeld oc SOR = *) ANB pF 
Grid-Plate Se eee ae st et le OL |) ~ ods OO SROs pF 
Plate-Filament - - - - - - 2 - = - = = = - = 0.6 pF 
MECHANICAL 
Base SP ye eee er om Pe ie erate teed bey eqyr) teroenrS See outline drawing 
Operating Position eam = = = = te 6) = | Vertical base up ordown 
COST VER DAS Rs ely EE Forced air 
Maximum Operating Temperatures: 
Anode Core and Seals ee al = Ha ee IS MLioheyt oe Times uuse 250°C 
Maximum Dimensions: 
TIGL eee ede ee sae Makes eee a ee mm 8.6 inches 
Diameter ie SNe aeeeR alm = le ml UU Ce” Ce | AG inches 
BISA CIC bm mame ee ees a mee teh ary aveeic, yom G25 pounds 
SRIppinceyy erghter=9 > =) =< T) pe eine — - - TEL Roe Pe YAU et) Se 17 pounds 
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RF LINEAR AMPLIFIER 
CLASS-B, GROUNDED-GRID 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - = 5000 VOLTS 
DC PLATE CURRENT - - - 2.5 AMPS 
PLATE DISSIPATION =) shy 3 KW 

GRID DISSIPATION - - -  - 225 WATTS 


*Approximate value 


TYPICAL OPERATION, Single-Tone Conditions 


DC Plate Voltage - - - - 
Zero-Signal DC Plate Current* - 
Max-Signal DC Plate Current - 
Max-Signal DC Grid Current - 
Driving Impedance es 
Resonant Load Impedance -~ - 
Max-Signal Driving Power - - 
Peak Envelope Plate Output Power 
Power Gain - - - - - 
Plate Dissipation - - -— - 


- 4000 4800 4800 volts 
- 250m O DOME O25 mdmps 
- 2.00 1.68 2.0 amps 
- .610 .462 .596 amps 
- ATES 50 46.3 ohms 
- 1210 1720 1425 ohms 
- 420 293 410 watts 
. 6030 6000 7266 watts 
- 14.3 20.4 17.70 times 
- 228509227 5ee2 7 OENV aS 


i 


RF LINEAR AMPLIFIER 


TYPICAL OPERATION, Carrier Conditions 


DC: Plate: Voltage - (5-8 =5 = = y= $21) “5 = 4000K Volts 

CARRIER CONDITIONS, GRID-DRIVEN BC Grid Voltace amc meee mene en G Vali 

Zero-Signal DC Plate Current* - - - - -  - .250 amps 

MAXIMUM RATINGS DC Plate. Currenti=) => =) =) ee 7 AO as 

DG@'Grid Current = =) = - = ee ee SOmamps 

DC PLATE VOLTAGE - -  - 5000 VOLTS Peak Driving Voltage - - - - - - - = _ 885 volts 

DC PLATE CURRENT a = a= 2.5 AMPS Driving Power ie eee ee ee ee A ey I 

PLATE DISSIPATION - - - 3 KW pe Bree Power ao*e sy © a a a ee eg fess watts 

ate Dissipation - - - - - - - - - O watts 

GRID DISSIPATION - = - = - = 225 WATTS Peak RE Plate Voltages mee en ee ee QO Eg Te 

*Approximate value Resonant Load Impedance - - - - - - ~ - 1750 ohms 
AF AMPLIFIER OR MODULATOR TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 

CLASS-B, GRID-DRIVEN DC Plate Voltage - - - - - - = = - 4000 volts 

DG Grid: Voltage =) => == = = ee 0 volts 

MAXIMUM RATINGS (Per Tube) Zero-Signal DC Plate Current* - - - - + -  - .500 amps 

nantes paid eS) Ge Max-Signal DC Plate Current - - - -— - 3.575 amps 

DC PLATE VOLTAGE = = = 5000 VOLTS Max-Signal DC Grid Current = a osomamps 

DC PLATE CURRENT - - - 2.5 AMPS Dying oes ap - - f ‘ - - - - - Hs wate 

ea riving Voltage (per tube) - - - - - volts 

PLATE DISSIPATION os ee 3 KW Load Resistance, Plate-to-Plate - - - -  -  - 2720 ohms 

GRID DISSIPATION - - - - 225 WATTS Max-Signal Plate Output Power - - - -— - 10,500 watts 

*Approximate value Plate Dissipation (pertube) - - - - - -  - 1850 watts 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance for circuit 


losses, either input or output, has been made. 


APPLICATION 


Input Circuit — When the 3CX3000A7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is rec- 
ommended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a “Q” of five or more. 


Cooling—The maximum temperature rating 
for the anode core and seals of the 3CX3000A7 
is 250°C. Sufficient forced-air cooling must be 
provided to keep the temperature of the anode 
core and the temperatures of the ceramic-to- 
metal seals below 250°C. Tube life is usually 
prolonged if these areas are maintained at tem- 
peratures below the maximum rating. Minimum 
air flow requirements to maintain anode-core 
and seal temperatures below 250°C at sea level 
with an inlet-air temperature of 50°C are tabu- 
lated for air-flow in the anode-to-base and base- 
to-anode directions. At higher ambient tempera- 
tures, frequencies above 30 MHz or at higher 
altitude, a greater quantity of air will be required. 
It is suggested that temperatures be monitored 
in any new installation to insure proper cooling. 


Anode-to-Base Air Flow! 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts C inches water CFM inches water 


FM 
1500 ao 6 48 9 
2500 66 1.25 96 ihge}- 
3000 72 1.40 105 2.04 
Base-to-Anode Air Flow 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CF inches water 


M 

1500 32 6 47 -g 
2500 o7 1.0 83 1.5 
3000 64 LAO 93.4 1.56 


*Since the power dissipated by the filament represents 
about 385 watts and since grid dissipation can, under 
some conditions represent another 225 watts, allow- 
ance has been made in preparing this tabulation for an 
additional 610 watts. 


‘When air is supplied in the anode-to-base direction, a 
minimum of 3 cfm must be directed into the filament- 
stem structure between the inner and outer filament 
terminals to maintain the base seals below 250°C. No 
separate air is required with base-to-anode airflow. 
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EIMAC 3CX3,000A7 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
GROUNDED GRID Et = 7.5v 


sesese= GRID CURRENT — AMPERES 
wmeemes PLATE CURRENT — AMPERES 


SL Cae eee 3 
e === ee 400 
<a ee 
os" eT dealt tS PSGSSGNEBE Euwrncrccc coer teres cease seneneenbe 1ansnenserTEas: 
a= 2 
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5 
3375 
+50 ; 
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PLATE TO GRID — KILOVOLTS 
EIMAC 3CX3,000A7 i. 
TYPICAL Po 
CONSTANT CURRENT Ec, 
CHARACTERISTICS rc 
Er = 7.5v | 
== == == GRID CURRENT — AMPERES | 
was PLATE CURRENT — AMPERES [> 
2 
r=) 
> 
2 
c 
o 


wei fk ry i a : ' + YE tes Yes om 
: al 


Poo 


+4. + 


PLATE VOLTAGE — KILOVOLTS 


an‘ 


6160 
EIMAC 3CX10,000A7 


Division of Varian 


) S AN CFA. RO ba Gs 
A Be re D Kt A 


A ee he Fie SiR NN 1A 


HIGH-MU 
POWER TRIODE 


The EIMAC 8160/3CX10,000A7 is a ceramic and metal 
power triode intended to be used as a zero-bias Class-B amplifier 
in audio radio-frequency applications. Operation with zero grid 
bias offers circuit simplicity by eliminating the bias supply. 
In addition, grounded-grid operation is attractive since a power 
gain as high as twenty times can be obtained with the 8160/ 


3CX10,000A7. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
TEESE ty eee TN) Pe ay eo eee | a 7.08 See volte 
LEU a oe ce eS a DR OR en eae ae ated 7. 104 amps 
P) Meee aon Factor) = =" 3 ee lt 200 
Direct Interelectrode Capacitances: 
Grid-Filament So eT eee neat ieee eee BS) 'f) 62.0 pF 
ee et ee ee 300 40.0 pF 
ee ACh me eater wee Pro eS Pe 0.3 pe 
Seenpency tor Maximum Ratings) =. -\o-s eos 2s ele 160 MHz 
MECHANICAL 
Base Set fe ieee ee Ce ie tet eh IY md PRP LN ee) te ee Qa Sal 
eee CCE tO OCKC Gc Mans Fata eee be Sk EIMAC SK-1300 
Operating Position Se tree eer eomel e ~ee -ee=” / 8% Vertical; base up ordown 
est Oa eee Wire Bre eee we ee Ne ie ie eee oe Forced air 
Maximum Operating Temperatures: 
UG UL CR meeenirn Ott Pe Races Rk ee fat ot 250°C 
Brees C O68 tase A SHR s gn = ik aie gM Cle me ho a: GEL 250°C 
Maximum Dimensions: 
Aleta ee ee ee ea a =o mm * RS CR a ee 8 8.75 inches 
Diameter et i eee ns) a ene es ot 8 |) 7 OB siinehes 
SUE AVEO E RES Bi SE a ee Ry Se hohe er ee 12 pounds 
Fe 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Single-Tone Conditions 
Grounded Grid, Class-B DOP late Voltage pai mi ne se ee 7000 7000 volts 
Zero-Sig DC Plate Current* - - - 0.60 0.60 amp 
MAXIMUM RATINGS Max-Sig DC Plate Current -_ - 372 5.00 amps 
DC PLATE VOLTAGE - - - ~- 7000 VOLTS il iar le pee ie atk Mala mee eae 
SR ie ni ariemiapeeecaed =... 5.0. AMPS Rosemead iit pedancemeeke wiceereah 020 Raseohite 
PLATE DISSIPATION - - - ~~ 12 KW Max-Sig Driving Power - - - 8 1540 watts 
) Ste eee a) SOOMWATIS: \ oS nestenvelona Plate Qutput Power. 817,700 24.2000n ne 
*Approximate value Power Gain - - - - - - 20.0 15.7 times 
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AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 
OR MODULATOR DC Plate Voltage - - - - - 7000 7000 volts 
Class-B, Grid Driven DC Grid Voltage - - - - - 0 0 volts 
Zero-Sig DC Plate Current* - -~ - 1.20 1.20 amps 
MAXIMUM RATINGS (Per Tube) Max-Sig DC Plate Current - -~ - 7.50 10.0 amps 
DC PLATE VOLTAGE - - - - 7000 VOLTS Max-Sig DC Grid Current - -~ - 1.50 2.06 amps 
DC PLATE CURRENT - - - - 5.0 AMPS Driving Power - - - - - 315 560 watts 
PLATE DISSIPATION - - - - 12 KW Peak AF Driving Voltage (Per Tube) - 250 310 volts 
GRID DISSIPATION - - - - 500 WATTS Load Resistance, Plate-to-Plate - - 2000 1520 ohms 
*Approximate value Max-Sig Plate Output Power - - 35,600 47,700 watts 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
Carrier Conditions, Grounded-Grid DC Plate Voltage - - - - - - = - 7000 volts 
DC Grid Voltage - - - - - = = - 0 volts 
MAXIMUM RATINGS Zero-Sig DC Plate Current* - - - - - - 0.60 amp 
DC PLATE VOLTAGE - - - - 7000 VOLTS DC Plate Current - - - - - - - - 2.40 amps 
DC PLATE CURRENT - - - - 5.0 AMPS DC Grid Current - - - - - - - - 0.25 amp 
PLATE? DISSIPATION an anne 12 KW Driving Impedance** - - - - - = - 32 ohms 
GRID DISSIPATION - - - - 500 WATTS Peak Driving Voltage** - - - - - = 310 volts 
*Approximate value Driving Power = a oa Wl nao =e 330 watts 
**Modulation Crest Conditions Plate Output Power - - - - - = = 5650 watts 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - - - - - - = = 7000 volts 
Class-C DC Plate Current - - - - <= - = - 4.0 amps 
MAXIMUM RATINGS DC Grid Voltage = a S = = = = - -—230 volts 
DC PLATE VOLTAGE - - - - 7000 VOLTS ene ei Ny ELE dee ir ae phemaai at ye coh LR 
DC PLATE CURRENT - p - / 4.0 AMPS Peak RF Grid Voltage = = 2 > = = = 555 volts 
PLATE DISSIPATION - é LS 2 10 KW Grid Driving Power” - - - - = - - 430 watts 
GRID DISSIPATION - - -— - 500 WATTS Plate Output Power - - - - - - - 21.38 kW 


PLATE-MODULATED RF POWER AMPLIFIER TYPICAL OPERATION 


DC Plate Voltage - - - - - - = = 5000 volts 
MAXIMUM RATINGS DC Plate Current - es, Ca pee, eenicy. 3.0 amps 
DC PLATE. VOLTAGE=- ~ = © => = 5500 VOLTS DC Grid Voltage - - - - - - - = ~200 volts 

DC Grid’ Currents) = =.) ae "=> aa ae eee oemA 
BCE RON enna rE Peak RF Grid Voltage - - - - - - - 490 volts 
PLATE DISSIPATION - y =| . 6.5 KW Grid Driving Power” - - - ee 380 watts 
GRID DISSIPATION - - - - 500 WATTS Plate "Output, Power’. <2 8) = = ie = 9 ee OW 


Note: “TYPICAL OPERATION” data are obtainable by calculation from published characteristic curves. No allow- 
ance for circuit losses, either input or output, has been made. 
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APPLICATION 


Mounting—The 3CX10,000A7 must be oper- 
ated vertically base up or down. The tube must 
be protected from severe vibration and shock. 


Cooling — The maximum temperature rating 
for the external surfaces of the 3CX10,000A7 is 
250°C. Sufficient forced-air cooling must be pro- 
vided to keep the temperature of the anode core 
and the temperature of the ceramic-metal seals 
below 250°C. Tube life is usually prolonged if 
these areas are maintained at temperatures be- 
low this maximum rating. Minimum air-flow 
requirements to maintain anode-core and seal 
temperatures below 225°C with an inlet-air 
temperature of 50°C are tabulated below. The 
use of these air-flow rates through the recom- 
mended socket/chimney and tube combination 
in the base-to-anode direction provides effective 
cooling of the tube. 


Plate** Pressure Pressure 
Dissipation | Air Flow|Drop (Inches} Air Flow] Drop (Inches 
(Watts) (CFM) of — (CFM) of Water) 


**Since the power dissipated by the filament is 
about 750 watts and since grid dissipation can, 
under some circumstances, represent another 
500 watts, allowance has been made in preparing 
this tabulation for an additional 1250 watts 
dissipation. 


Input Circuit — When the 3CX10,000A7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is rec- 
ommended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a “Q” of two or more. 


Class-C Operation — Although specifically 
designed for class-B service, the 3CX10,000A7 
may be operated as a class-C power amplifier or 
oscillator or as a plate-modulated radio-frequen- 
cy power amplifier. The zero-bias characteristic 
of the 3CX10,000A7 can be used to advantage 
in class-C amplifiers by employing only grid- 
leak bias. If driving power fails, plate dissipation 
is then kept to a low value because the tube will 
be operating at the normal static zero-bias con- 
ditions. 


Filament Operation — The rated filament 
voltage for the 3CX10,000A7 is 7.5 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi- 
ate from the rated value by more than plus or 
minus five percent. 


Special Applications — If it is desired to op- 
erate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC Division of Varian, 301 In- 
dustrial Way, San Carlos, California, for infor- 
mation and recommendations. 
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EI MAC HIGH-MU TRIODE 
Division of Varian @ 
S AUN CAR £0°S MODULATOR 
AULIFORN IA OSCILLATOR 
AMPLIFIER 


The EIMAC 35TG is a high-mu triode having a maximum plate dissipation of 50 watts. It is 
intended for use as an amplifier, oscillator or modulator, and can be used at its maximum ratings 
at frequencies up to 100 MHz. It is basically the same as the EIMAC 35T except that the grid 
terminal is located at the side of the bulb. 

The 35TG is cooled by radiation and by free circulation of air around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage 2 9 oo Se me 5.0 volts 
(current) sene-- 6 eee SH Se le ele 8G 4.2 amps 
Amplification Factor - - - - - - - - - - - - - 35 43 
Direct Interelectrode Capacitances: 
[ride Platoame eon oe 5 2.05 pF 
(srid-Pilament. = = = jc. -<9-. = f= = = = 52.00 3.20 pF 
Plate-Filament - - - - - - - - =- - = = 9.10 0.35 pF 
Transconductance (I, = 100 mA so o Ane Se 2850 umhos c 
Frequency for Maximum Ratings - - - - - - - - - 100 MHz 
MECHANICAL 
Base: UX Medium 4-pin. Fits E. F. Johnson Co. 122-124, or National XC-4 or CIR-4 sockets. ent 
fase ee ee = ae ee eS = Pa) =) See outline drawing i 
Mioaneme,) = few oe ie ae SS Ss = eS = Vertical). base.down or up geye 
erodes we eee ce eee =F) ~*~ = -) +) Convection,and, radiation 


Recommended Heat Dissipating Plate Connector - - - - - - - - - - - - - > - - - - - EIMAC HR-3 


Maximum Overall Dimensions: 
Si HS ee eheleye 


ienivtivae ene 8 ee ee ie = = a ee a = ee eS 
Diameter ee re Oe ee i re ee te ee ee a ee ot on) oo) aaa io'.” We) ch eee 
REG ee oo. 8 Be I Re ee ea Ce eer i er eS Ot ai em Nn 2.5 ounces 
Binppiire aveisite Averazeje- ys" ie o=) ee ee em le ah iss) 8 tn se 1.25 pounds 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR DC Plate Voltage - - - - 6001000 1500 2000 volts 
DC Grid Voltage (approx. )* 0 -—8 -25 —40 volts 
Class AB (Sinusoidal wave, two tubes unless otherwise Zero-signal DC Plate Current 90 67 45 34 mA 
specified ) Max-signal DC Plate Current 300 240 200 167 mA 
MAXIMUM RATINGS ae Load Plate-to-Plate 4250 7900 16,200 27,500 ohms 
eak AF Input Voltage 
DG Plate Voltages == f=) - 2) - = - 2000~- volts (per tube) - - - - - 1380 240 250 255 volts 
DC Plate Current - - - - - - - - 150 mA Peak Driving Power (approx.) 18 14 10 8 watts 
Plate Dissipation - - - - - - - - - 50 watts Nominal Driving Power (app.) 9 7 5 4 watts 
Grid Dissipation - - - - - - - - 15 watts Max-signal Plate Power Output 95 140 200 235 watts 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND OSCILLATOR DC Plate Voltage - - - - - 1000 1500 2000 volts 
DC Grid Voltage - - - - - -—60 —120 —135 volts 
Class-C Telegraphy or FM Telephony DC Plate.Currentw=\-)- "-- 12959125 7 el2seea4 
(Key-down conditions, per tube )1 DGiGrd Gurrent! )-5 4- ee 40 40 45 mA 
Peak RF Grid Input Voltage - - 165 250 285 volts 
MAXIMUM RATINGS Driving Power (approx.) - - - a 9 13 watts 
DC Plate Voltage - - - - - - - - 2000 volts Grid Dissipation - - - - - 42 5.0 | 6.8 watts 
DC Plate Current - - - = - = - - 150 mA Plate Power Input - - - - - 125 188 250 watts 
Plate Dissipation sacks ti = 8 omen coe = 50 watts Plate Dissipation - - - - - 38 47 50 watts 
Grid Dissipation. - (=) A=) en toe es 15 watts Plate Power Output - - - - 87 141 200 watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER DC Plate Voltage - - - - - 750 1000 1500 volts 
DC Grid Voltage - - - - - —100 —125 —150 volts 
Class-C Telephony (Carrier conditions, per tube)1 DC Plate Current - - - - - 95 100 90 mA 
DC Grid Current - - - - - 40 40 40 mA 
MAXIMUM RATINGS Peak RF Driving Voltage (approx.) 210 240 270 volts 
DC PlateiVoltage 209. = ==) we Se OF 1G00 eC Olts Driving Power (approx.) - - - 9 10 11 watts 
TG Paws Uinrent>. =) c. a teeeete ee 190 4) era A Plate Dissipation - - - - - 20 25 30 watts 
Plate Input - - - - - - - 70 100 135 watts 
Plate: Dissipation = - = = sar BV ine 33 watts Plate Power Output - - - - 50 75 105 watts 
Grid Dissipation - - - - - - - - - 15 watts * Adjust for stated zero-signal plate current. 


1 The performance figures listed under Typical Operation are for radio frequencies up to the VHF region and are obtained by cal- 
culation from the characteristic tube curves and confirmed by direct tests. The driving power given includes power taken by the 
tube grid and the bias circuit. The driving power and output power do not allow for losses in the associated resonant circuits. 
These losses are not included because they depend principally upon the design and choice of the circuit components. 


(Revised 6-1-67) © 1958, 1967 by Varian Printed in U.S.A. 
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2. *STANDARD DESIGN TESTS 
& QUALIFICATION TESTS. 
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3.** QUALIFICATION TESTS. 


MEDIUM 4 PIN 
BAYONET BASE 


35TG 


E,= 1000 VOLT 
[ EIMAC 35TG 
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IOENTICAL TO TYPICAL 
CLASS C OPERATING COR-| 
DITION ON FIRST PAGE 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
power output and grid driving power 
at plate voltages of 1000, 1500 and 


the relationship of plate efficiency, 
2000 volts. These charts show com- 


bined grid and bias losses only. The 


driving power and power output fig- 


The 
plate dissipation in watts is indicated 


ures do not include circuit losses. 
yal. 


Points A, B, and C are identical to the 
typical Class C operating conditions 


shown on the first page under 1000, 
1500, and 2000 volts respectively. 
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The EIMAC 304TL is a low-mu, power triode having a maximum plate 
dissipation rating of 300 watts, and is intended for use as an amplifier, 
oscillator or modulator, where maximum performance can be obtained at 
low plate voltage. It can be used at its maximum ratings at frequencies as 
high as 40 MHz. 

Cooling of the 304TL is accomplished by radiation from the plate, 
which operates at a visible red color at maximum dissipation, and by means 
of air convection around the envelope. 


GENERAL CHARACTERISTICS 


S04TL 


LOW-MU TRIODE 
@ 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage eee oe ede eit = 6 ,00r 20,0. “volts 
Current eee eee eee i 25:0.0r12.50 amps 
Amplification Factor (Average)- - - - - - - - 12 
Direct Interelectrode Capacitances ( Average ) 
Be a tee eet ie am eon ee a 8G pF | 
riderilament -- = = = - = = = «| L2eL pF , 
Peer iomente eee ee Pn em ew eS pF [) w ) U 
Transconductance (I,= 1.0 amp, E,= 3000 V, e.= —175 V) 16,700 uwmhos | 
Frequency for Maximum Ratings - - - - - - - 40 MHz 
MECHANICAL 
Basete Re CUCU CCC ~SsSpeecial 4 pin, No. 50008 
pockets) = a-) - = = Soe = = - - - - Johnson No. 124-213 or Equivalent 
Mounting ee wee nes a ll e|CUw = | Vertical, base. down onup 
Cooling - - - - - - - - = -* - += - += = Convection and Radiation 
Recommended Heat Dissipating Connectors: 
Plate eer OS) ah ee ee ne ee de he. 
‘eralalotet bee oe Mey © Peco! pie 8 RE ee, et ee ay gs 2 
Maximum Overall Dimensions: 
Pen oth he eto kee eet BRO nhs in om nm pe) er a te = 6-625" GnChes 
Diameter oe ee ie kk a ieee ve e's o= © = 3,063, anches 
PeCUW CIP OE Aan) Prd rd bales demi ae eas 8 ee i a em 9 ounces 
muipWInee WV clout GAVErave)¢-we=n5 wage oe Pe ere Lo ee mw tw 2 pounds 


RADIO FREQUENCY POWER TYPICAL OPERATION* 
AMPLIFIER AND OSCILLATOR DC Plate Voltage : | 
DC Grid Voltage - - - 
Class-C Telegraphy or FM Telephony DC Plate Current - - - - 
(Key-down conditions, per tube) DC Grid Current - - 
Peak RF Grid Input Volicne - 
MAXIMUM_ RATINGS Driving Power ep Rr es - 
DC PLATE VOLTAGE - - - 3000 VOLTS Grid Dissipation = ‘ 
DC PLATE CURRENT- - - 900MA rata power lnput/<) oS.) | 
Plate Dissipation - - - - 
GRID DISSIPATION - - - 50 WATTS *The figures show actual measured tube performance, 


(Effective 6-1-67) © 1958, 1965, 1967 Varian 


500 2000 3000 Volts 


- —250 —300 —A400 Volts 
665 600 500 mA 
90 85 80 mA 
430 480 575 Volts 
SiS 36 40 Watts 
11 1] 8 Watts 
000 1200 1500 Watts 
300 300 300 Watts 
700 900 1200 Watts 
and do not allow for circuit losses. 


Printed in U.S.A. 


= harh 304TL 


AUDIO FREQUENCY POWER AMPLIFIER 


AND MODULATOR 


Class B (Sinusoidal wave, two tubes unless otherwise 


specified) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - : 
MAX-SIGNAL DC PLATE CURR 

PER TUBER - - 
PLATE DISSIPATION, PER 


TUBE - 


ENT, 


TYPICAL OPERATION, CLASS ABi 


DC Plate Voltage - 
DC Grid Voltage 
(approx.)* - 
Zero-signal DC Plate 
Current - - 
Max-Signal DC Plate 
Current - - - 
Effective Load, 
Plate-to-Plate -  - 
Peak AF Grid Input 
Voltage (per tube) - 
Max-Signal Peak 
Driving Power - 6) 
Max-Signal Plate 
Power Output - 


- 270 
S772 
2540 
118 


256 


200 
546 
5300 
170 
0 
490 


3000 VOLTS 


= 900 MA 
- 300 WATTS 


1500 2000 2500 3000 Volts 
- —118 —170 —230 —290 Volts 


160 130 mA 


483 444 mA 


8500 12,000 Ohms 


230 290 Volts 
0) O Watts 
610 730 Watts 


*Adjust to give stated zero-signal plate current. The effective grid circuit 
resistance for each tube must not exceed 250,000 ohms. 


TYPICAL OPERATION, CLASS AB2 


DC Plate Voltage - 1500 2000 2500 3000 Volts 
DC Grid Voltage 

(approx.)* - = 118 170 230 290 Volts 
Zero-signal DC Plate 

Current - - - 270 200 160 130 mA 
Max-Signal DC Plate 

Gurrentme eee Om OOO 900 800 mA 
Effective Load, 

Plate-to-Plate - - 2750 4500 6600 9100 Ohms 
Peak AF Grid Input 

Voltage (per tube) - 245 290 340 390 Volts 
Max-Signal Peak 

Driving Power - 78 87 05 110 Watts 
Max-Signal Nominal Driving 

Power (approx.) - 39 44 48 55 Watts 
Max-Signal Plate 

Power Output 1100 1400 1650 1800 Watts 


*Adjust to give stated zero-signal plate current 


123 +.003 ‘S 


PLATE MODULATED RADIO FREQUENCY 


AMPLIFIER 


Class-C Telephony (Carrier conditions, 


MAXIMUM RATINGS 


DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 


per tube) 


2500 VOLTS 
700 MA 
200 WATTS 

50 WATTS 


TYPICAL OPERATION (Power input limited to 500 and 


1000 watts)* 


DC Plate Voltage 
DC Plate Current 
Total Bias Voltage 
Fixed Bias Voltage 
Grid Resistor - 
DC Grid Current 
Peak RF Grid Input 
Voltage - - 
Driving Power - 
Grid Dissipation - 
Plate Power Input 
Plate Dissipation 


2000 2000 2500 
250 500 200 
- —500 —500 —-525 
410 275 300 
3000 3000 12,500 
30 75 18 
615 690 620 
18 52 1] 

3 lis 2 
500 1000 500 
90 190 ZS 
410 810 425 


Plate Power Output - 


*The figures are for convenience in obtaining a 500 or 1000 
per tube to the modulated amplifier. The output figures 


circuit losses. 


TYPICAL OPERATION * 


DC Plate Voltage 
DC Plate Current 
Total Bias Voltage 
Fixed Bias Voltage 
Grid Resistor - 
DC Grid Current 
Peak RF Grid Input 
Voltage - - 
Driving Power - 
Grid Dissipation - 
Plate Power Input 
Plate Dissipation 
Power Output - 


1500 2000 
520 525 
—370 —500 
—160  —260 
2800 3000 
US, 80 
545 695 
4] 55 

13 US 
780 1050 
200 200 
580 850 


2500 Volts 
400 mA 
—550 Volts 
==*<{0)0) Wirollit 
5000 Ohms 

50 mA 


715 Volts 
36 Watts 

9 Watts 
1000 Watts 
170 Watts 
830 Watts 


Watt carrier input 
do not allow for 


2500 Volts 
450 mA 
== 550i Volts 
—A4A40 Volts 
2000 Ohms 
55 mA 


720 Volts 
40 Watts 
10 Watts 

1125 Watts 

200 Watts 

925 Watts 


*The figures are for one tube operating at maximum plate dissipation as a plate 
modulated Class C amplifier, The output figures do not allow for circuit losses. 
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DRIVING POWER vs. POWER OUTPUT 
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IDENTICAL TO TYPICAL 
CLASS C OPERATING CON- 
DITION ON FIRST PAGE 


=3000VOLTS 
EIMAC 304TL | 
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EIMAG 7211 


Division of Varia 


SAN Ca Rene etl fo S HIGH-MU UHF 
OMR aha A TRIODE 


The EIMAC 7211 is a ceramic-and-metal planar triode designed for use 
as a power amplifier, oscillator, or frequency multiplier in applications re- 
quiring greater power output than can be realized from the 7289/3CX100A9, 
Although similar in appearance, the EIMAC 7211 incorporates a signifi- 
cantly improved and enlarged cathode which increases the cathode current 
capability to a maximum of 190 mA at frequencies to 2500 MHz. 


Exacting dimensional tolerances inherent in the manufacturing proc- 
esses provide the EIMAC 7211 with the maximum mechanical uniformity. 
Critical electrical testing results in increased reliability and a minimum 
variation in electrical characteristics. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential Min. Nom. Max. 
Heating Time slut dt Sokriee= > 60 sec 
Heater: 
Rolince woke ig ei neguts Feo 6 Ge= 6.3 volts 
y Giitrent sss pis ainls Ween 1.2 1.4 amps 
mimplification Factor <9) =) =waie. = i 80 
Direct Interelectrode Capacitances Min. Max. 
Grid-Cathode Tee ee ee oe, Ch i ee 7.0. . 9.0 nese 
Grd-Plate. = matics, ade ee ee iane -2 om ee yh Fyyenteo le” 2.1 2.4 pF 
Plate-Cathode EAR a Oe ee 0.06 pF 
Precuency ior Maxiinum Ratneset ss erie I tet itt 2500 MHz 
MECHANICAL 
Terminals - - - = = =s= = = 2 «= - =  - Graduated Cylindrical Surfaces 
Maximum Operating Temperatures: 
Ceramic-to-metal scals] =) gon es = Siichore Os peteriica color ars 250°C 
Anode Cores - 1) -<e)--eo) bf ee = f= Esbemes ostive bey hiceirstor 250°C 
Operating Position Be eee i Bead ine ee tegirer ed ce bo mgr ents oct Any 
Cooling - - - = = - - + = = = = = + = Conduction and Forced Air 
Maximum Overall Dimensions: 
hericthss-b8 ea p ate bea oeeaicay = | ny! iit oeineey “our 2.70 einchesg 
Diameter ictal Peoria es - . oy ji<corsz.af bine pers e ace: 264Ainotes 
MeV eight. ENicl- Barwa’ Bem empress =) <0) Soylgeft rif ae, oro tte 2.5 ounces 
Shippin’ .Vcichinewes- pe mies os acer ea egy ye Qe arsiadte 7.0 ounces 


SR 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
MAXIMUM RATINGS 


TYPICAL OPERATION 
Power Amplifier Grounded-Grid 
(key-down conditions) 


DC PLATE VOLTAGE. mis elses SslyViSigoorvols 500 MHz 2500 MHz 

BC GPIEVOLIAGE ue ee Pe eG ie DC Plate Voltage - - - - 900 900 Volts 

DC GRID CURRENT - - MISES 9.045 A MP DC Grid Voltage (approx.) - - —30 —20 Volts 
X INSTANTANEOUS PEAK POSITIVE ri: Santee 

GRID VOLTAGE Ptr 30 VOLTS DC Plate Current - - - - 140 Om 
DOA care PEAK NEGATIVE DC Grid Current (approx.) - — - 40 15 mA 
: ee = LADO VOLTS diy 
PLATE DISSIPATION - <=’ == =. 100. WATTS Driving Power (approx.) - — - 7 = ite 
Bain DISSIPATION: Sl eee, 2 WATTS Useful Output Power - - - 65 25 Watts 


(Revised 6-1-67) © 1964, 1966, 1967 Varian Printed in U.S.A. 


— katy 7211 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 
MAXIMUM RATINGS 


DG PtATE-VOLTAGE (=f = =< = Ss - 600 VOLTS 
DC CATHODE CURRENT - - - -  - 0.190 AMP 
DC GRID VOLTAGE opera ta eater OO VOLTS 
DC GRID CURRENT aw ost beh ee eee 0.045 AMP 
INSTANTANEOUS PEAK POSITIVE 

GRID VOLTAGE . Se ee ea 30 VOLTS 
INSTANTANEOUS PEAK NEGATIVE 

GRID VOLTAGE . - -  - +400 VOLTS 
PLATEZDISSIPATION™ -"" = i=) =) =) 7 - 70 WATTS 
GRID DISSIPATION as ey ep Bi Bars 2 WATTS 


TYPICAL OPERATION 
500 MHz, Grounded-Grid, Carrier Conditions 


DC Plate Voltage - - - - - 600 Volts 
DC Grid Voltage (approx.) - -  - —20 Volts 
DC Plate Current - - - - - 100 mA 
DC Grid Current (approx.) - -  - 35 mA 
Driving Power (approx.) - -— - 8 Watts 
Useful Carrier Power Output - - 25 Watts 


GRID PULSED OSCILLATOR OR AMPLIFIER 
MAXIMUM RATINGS 


TYPICAL OPERATION 
(1100 MHz, 3us pulse, .002 Duty) 


DCOPLATE VOLTAGE = <=:' (= "eee J ~* 9500 VOLTS 

DC GRID VOLTAGE SV ae ee ee ee Bee = SORVOLTS DC Plate Voltage - - - - - 2200 Volts 

PULSE PLATE CURRENT eee 5.0 AMPS DC Grid Voltage - - - - - -45 Volts 

PULSE GRID CURRENT - ‘i ‘i Z 3 ; 2.5 AMPS Pulse Plate Current - - - - 2.1 Amps 

PULSE DURATION - - - - - - - 6 us ' 

DUTY FACTOR Ty See UE earner oe te at S9 Pulse Grid Current == Ueosepl ce .95 Amp 

PEATESDISSIPATION!: may) coat cote to 100 WATTS Pulse Drive Power See a ae 400 Watts 

GRID DISSIPATION - - - - - - 2 WATTS Pulse Power Output - - - - 2650 Watts 
APPLICATION 


MECHANICAL 

Mounting — The 7211 may be operated 
in any position. It should be firmly held in 
place by spring-finger collets bearing on the 
terminal surfaces. In use the tube should 
seat against the underside of the anode- 
terminal flange which is on the plane of 
reference for longitudinal dimensions. In ap- 
plications involving severe shock and _ vibra- 
tion, the tube may be clamped in place by 
applying a suitable clamping device to the 
anode-terminal flange. It is recommended 
that no other portion of the tube be sub- 
jected to clamping forces. 


Connections — The terminals are in the 
form of concentric cylinders of graduated 
diameters conveniently used with coaxial 
tuning devices. Spring-fingered collets should 
be used to make contact with the anode, grid, 
cathode and heater terminals. Adequate con- 
tact area and spring pressure should be pro- 
vided to minimize heating and to prevent er- 
ratic circuit performance at the higher fre- 
quencies. Non-contacting or intermittently- 
contacting collet fingers will cause troublesome 
circuit behavior, especially at very-high and 
ultra-high frequencies. Electrode contact sur- 
faces should be kept clean and free of oxide 
coatings. 


Cooling — Sufficient cooling air must be pro- 
vided for the anode and body seals to maintain 
operating temperatures below the rated maxi- 
mum value of 250°C. 


At sea level, with an inlet air temperature of 
20°C (68°F), 12.5 cubic feet per minute of air 
flow is required to coo] the anode at 100 watts 
plate dissipation when the air cowling as illus- 
trated is used. Operation at higher altitudes or 
with higher inlet temperatures requires in- 
creased volumes of flow to obtain equivalent 
cooling. When using the anode cowling as illus- 
trated here, it is necessary to provide additional 
facilities for seal cooling. 


It should be borne in mind that operating 
temperature is the sole criterion of cooling ef- 
fectiveness, regardless of the coolant type, flow 
rate or coolant temperature. One method of 
measuring the surface temperatures is the use 
of temperature sensitive lacquer, such as 
“Tempilaq.” 


ELECTRICAL 
Heater Operation — The rated heater voltage 
for the 7211 is 6.3 volts. The heater voltage for 
the 7211 should be maintained within plus or 
minus 5% of its intended value to minimize 
variations in circuit performance and to obtain 
maximum tube life. 


At frequencies above approximately 1000 
MHz, transit time effects begin to influence 
cathode temperature. The amount of driving 
power diverted to heating the cathode by back- 
bombardment will depend upon the frequency, 
the plate current, driving power, and duty factor. 
If the conditions of operation result in appreci- 
able cathode back-heating, it may be necessary 


PULSE CATHODE CURRENT (AMPERES) 


LAA AAA 


to start dynamic tube operation at normal heater 
voltage followed by a reduction of heater volt- 
age to a lower value. 


Cathode Operation — The oxide-coated uni- 
potential cathode in this tube must be protected 
against excessively high emission currents. For 
all types of operation the maximum rated dc 
current is 190 milliamperes. 

It is recommended that the rated heater volt- 
age be applied for a minimum of 60 seconds 
before other operating voltages are applied. 


7211 Sar — 


Control Grid Operation — Grid dissipation 
must not exceed the rated maximum 2.0 watts 
grid dissipation power. In pulse applications the 
instantaneous peak grid-to-cathode voltage must 
be limited to +250 to —750 volts. 


Special Applications—If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus- 
trial Way, San Carlos, California, for informa- 
tion and recommendations. 


PULSE CATHODE VS. PULSE LENGTH 


7211 


DO NOT EXTRAPOLATE ABOVE OR TO RIGHT OF BOLD LINES 


10.0 
MAX. CURRENT 7.5a 


i, 
/ 
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ALAA VARI, 


ql 


ree SOLID LINES REPRESENT CONSTANT REPETITION RATES 
|__| DASHED LINES REPRESENT CONSTANT DUTY FACTORS 


ABSOLUTE MAXIMUM 
PULSE CURRENTS 


PLATE 5.0a 


1000 


PULSE DURATION — H#SEC 


NOTES: 

|. MEASURE ANODE SHANK TEMPERATURE ON THIS SURFACE. 
2.DO NOT CLAMP OR LOCATE ON THIS SURFACE. 

3. HOLE PROVIDED FOR TUBE EXTRACTOR THROUGH TOP FIN ONLY. 


NOTE 3 
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NOTES: 


1. The total indicated runout of the anode contact surface and 
the grid contact surface with respect to the cathode contact 
surface shall not exceed .020. 


2. The total indicated runout of the heater contact surface with 


respect to the cathode contact surface shall not exceed .012. 
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. EIMAC  RADIAL-BEAM 

Divisi f Vari 
. ivision of Varian POWER TETRODE 
) SAN CARLOS oo @ 

CALIFORNIA MODULATOR 

OSCILLATOR 

AMPLIFIER 


The EIMAC 4-125A is a radial-beam power tetrode intended for use as an 
amplifier, oscillator, or modulator. It has a maximum plate-dissipation rating 
of 125 watts and a maximum plate-voltage rating of 3000 volts at frequencies 
up to 120 MHz. 


The low grid-plate capacitance of this tetrode together with its low driving- 
power requirement allows considerable simplification of the associated 
circuit and driver stage. 


Cooling is by radiation from the plate and by air circulation through the 
base and around the envelope. 


The 4-125A in class-C rf service will deliver up to 375 watts plate power 
output with 1.2 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
9 Filament: Thoriated Tungsten 
Voltage Se rr lo oun, olen ern eae ree volts 
Current 5 Copii) Soi el i ia rele g: ss iecik 
Grid-Screen Amplification Factor (Average ) wiiek isin arene fone kde. 
Direct Interelectrode Capacitances (Average ) 
Grid-Platc meee ee eee ie ee Ga PS ee ee er QOS pF 
InpUtp ee eo Re LOS pF 
Output Aaa wee emer ee ar aT pF 
Transconductance (I,=50 mA, E,=2500 V,E.2=400V) - - - - - 2450  pmhos 
Highest Frequency for Maximum Ratings - - - - - - - =: - 120 MHz 
MECHANICAL | 
Basel- e-em ee ee 5 -pin metalgsnenl 
Basingy ©- 99020 a) ek tm mm wm nee a *, | Seeroutlinerdtawine 
Socket - - E. F. Johnson Co. socket No. 122-275, National Co. No.HX-100, or equivalent 
Mounting Position - - - - - - - - = = = Vertical, base down or up 
Goon vel ae nner 7) ce  Radiation’and forced air 
Recommended Heat-Dissipating Plate Connector keer em beeteds oo EIMAGE ES 
Maximum Over-all Dimensions: 
Dengtheee, = eee wee me eeewtee ny |. SP men ne = 5. OO ieee 
Diameterab ulte-t eee ee =" nore ple ery acl io - i) Sees 
Net Weichtaars= ieee) use ce = ee Oe 
SOTO DICE Y) CLUDE m-femi—my atk eMC MMe em ae Rie | RE) Br es ge 1.5 pounds 
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RADIO-FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down condition, 1 tube) 


MAXIMUM RATINGS 


DC Plate Voltagel - - - - - - - - - 3000 volts 
DC Screen Voltage - - - - - - - - - 400 volts 
DC Grid Voltage- - - - - - - - - - —800 watts 
DC Plate'Current- - - = = - = - i=9=) 225mA 
Plate Dissipation - - - - - - - - - - 125 watts 
Sereen Dissipation - - - - - - - - - 20 watts 
Grid Dissipation - - - - - - - - - - 5 watts 
TYPICAL OPERATION 
(Frequencies below 120 MHz) 
DC Plate Voltage - - - - 2000 2500 3000 volts 
DC Screen Voltage - - - - 350 350 350 volts 
DC Grid Voltage - - - - —100 —150 —150 volts 
DC PlaterCurent = = = - 2007) 200° 167 mA 
DC Screen Current - - - - 50 40 30 mA 
DC Grid Current- - - - - 12 12 9 mA 
Screen Dissipation - - - - 18 14 10.5 watts 
Grid Dissipation - - - = 1.6 2 1.2 watts 
Peak RF Grid Input voltage =) 230) 32009280 volts 
(approx. ) 
Driving Power (approx.)® -  - 2.8 3.8 2.5 watts 
Plate Power Input - - - - 400 500 500 watts 
Plate Dissipation - - - - - 125 125 125 watts 
Plate Power Output - - - - 275 375 375 watts 


AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 


Class-AB, 


MAXIMUM RATINGS 


DC Plate Voltage- - - - - - - - - - 3000 volts 
DC Screen Voltage - - eee  GO0'volts 


Max-Signal DC Plate Current. per crane 2 = Bpayiaive 
Plate Dissipation, per Tube - - - - - - 125 watts 
Screen Dissipation, per Tube - - - - - - 2.0 watts 


TYPICAL OPERATION 


(Sinusoidal wave, two tubes unless otherwise specified ) 


DC Plate Voltage- - - - - 1500 2000 2500 volts 
DC Screen Voltage - - - - 600 600 600 volts 
DC Grid Voltage - - eee Ome 4 e906. volts 
Zero-Signal DC Plate Chinen = 60 50 50 mA 


Max-Signal DC Plate Current - 222 240 232 mA 
Zero-Signal DC Screen Current —1.0 —0.5 —0.3 mA 
Max-Signal DC Screen Current iy 6.4 8.5 mA 
Effective Load, Plate-to-Plate - 10,200 13,400 20,300 ohms 
Peak, AF Grid Input Voltage 


(per tube) - - - - - - 90 94 96 volts 
Driving Power- - - - - - 0 0 Q watts 
Max-Signal Plate Dissipation 

(per tube) - - - - - - 87.5 125 125 watts 
Max-Signal Plate Power Output 158 230 330 watts 
Total Harmonic Distortion - - o 2 2.6 per ct. 


HIGH-LEVEL MODULATED RADIO-FREQUENCY 
AMPLIFIER 


Class-C Telephony 
(Carrier conditions unless otherwise specified, 1 tube ) 


MAXIMUM RATINGS 


DC Plate Voltage! - - - - - - - - - 2500 volts 
DC Screen Voltage - - - - - - - - - 400 volts 
DC Grid Voltage- - - - - - - - - - 800 watts 
DC Plate Current- - - = - - - = = = 200mA 
Plate Dissipation - - - - - - - - - - 85 watts 
Screen Dissipation - - - - - - - - - 20 watts 
Grid Dissipation - - eee SS SS 5 watts 
TYPICAL OPERATION 
(Frequencies below 120 MHz) 
DC Plate Voltage - - - - - 2,000 2500 volts 
DC Screen Voltage - - - - - 350 350 volts 
DC Grid Voltage - - - - - =—22() —210 volts 
DC Plate Current - - - - - 150 152 mA 
DC Screen Current - - - - - 33 30 mA 
DC Grid Current - - - - - 10 9 mA 
Screen Dissipation - - - - - eS 10.5 watts 
Grid Dissipation - - - 1.6 1.4 watts 
Peak AF Screen Noles 100% 

Modulation - - - 2.10 210 volts 
Peak RF Grid Input Volts 

(approx.) - - - - - - - 375 360 volts 
Driving Power (approx.)®- - - Ble: 3.3 watts 
Plate Power Input - - - - - 300 380 watts 
Plate Dissipation- - - - - - ho 80 watts 
Plate Power Output- - - - - 225 300 watts 
AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class-AB2 
MAXIMUM RATINGS 
DO Plate: Voltagem =) =) =" 0-00 Volts 
DC Screen Voltage - - ee 400 volts 
Max-Signal DC Plate Gurrene per Tube SRO OMTIVAt 
Plate Dissipation, per Tube - - - - - - 125 watts 
Screen Dissipation, per Tube - - - - - - 20 watts 


TYPICAL OPERATION 


(Sinusoidal wave, two tubes unless otherwise specified ) 


DC Plate Voltage- - - - - 1500 2000 2500 volts 
DC Screen Voltage = = = 2° 350 “250 (350 volts 
DC Grid Voltage - = = - -- —41 ..=45 5=43 = volts 
Zero-Signal DC Plate Current - 87 12 93 mA 
Max-Signal DC Plate Current - 400 300 260 mA 
Zero-Signal DC Screen Current 0 0) O mA 
Max-Signal DC Screen Current 34 5 6 mA 


Effective Load, Plate-to-Plate - 7200 13,600 22,200 ohms 
Peak AF Grid Input Voltage 


(per tube) - - - - - - IJ41 105 89 volts 
Max-Signal Avg. Driving Power 
(approx, 9) =) = ee DID 14 1 watts 


Max-Signal Peak Driving Power 5, Ball 2.4 watts 
Max-Signal Plate Dissipation 


(per tube) - - - = 105 ee OS eee lO Qeeevwvatts 
Max-Signal Plate Power Outpt 350 350 400 watts 
Total Harmonic Distortion - - 2.5 1 2.2 per ct. 


G) Above 120 MHz the maximum plate voltage rating de- 
pends upon frequency. See page 4. 

(2)The effective grid circuit resistance for each tube must 
not exceed 250,000 ohms. 

@) Driving power increases above 70 MHz. See page 4. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION’? POSSIBLY EXCEEDING 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 
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APPLICATION 


MECHANICAL 


Mounting—The 4-125A must be mounted vertically, 
base down or base up. The socket must be constructed 
so as to allow an unimpeded flow of air through the holes 
in the base of the tube and must also provide clearance 
for the glass tip-off which extends from the center of the 
base. The tube should be mounted above the chassis 
deck to allow free circulation of air in the manner shown 
in the mounting diagram below. The above requirements 
are met by the E. F. Johnson Co. socket No. 122-275, 
the National Co. socket No. HX-100, or a similar socket. 

A flexible connecting strap should be provided be- 
tween the HR-6 Heat Dissipating Plate Connector on the 
plate terminal and the external circuit. The tube must be 
protected from severe vibration and shock. 


4-125A mounting providing base cooling, shielding and isolation 
of output and input compartments. 


Cooling—Adequate cooling must be provided for 
the seals and envelope of the 4-125A. In continu- 
ous-service applications, the temperature of the 
plate seal, as measured on the top of the plate cap, 
should not exceed 170° C. .A relatively slow move- 
ment of air past the tube is sufficient to prevent seal 
temperatures in excess of maximum at frequencies below 
30 MHz. At frequencies above 30 MHz, radio frequency 
losses in the leads and envelope contribute to seal and 
envelope heating, and special attention should be given 
to cooling. A small fan or centrifugal blower directed 
toward the upper portion of the envelope will usually 
provide sufficient circulation for cooling at frequencies 
above 30 MHz, however. 


In intermittent-service applications where the “on” 
time does not exceed a total of five minutes in any ten- 
minute period, plate seal temperatures as high as 220° C. 
are permissible. When the ambient temperature does not 
exceed 30° C. it will not ordinarily be necessary to pro- 
vide forced cooling to hold the temperatures below this 
maximum at frequencies below 30 MHz, provided that a 
heat-dissipating plate connector is used, and the tube is 
so located that normal circulation of air past the envelope 
is not impeded. 


Provision must be made for circulation of air 
through the base of the tube. Where shielding or 
socket design makes it impossible to allow free circula- 
tion of air through the base, it will be necessary to apply 
forced-air cooling to the stem structure. An air flow of 
two cubic feet per minute through the base will be sufh- 
cient for stem cooling. 


ELECTRICAL 


Filament Voltage— For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 5.0 volts. Unavoidable variations 
in filament voltage must be kept within the range from 
4.75't0'0.20' Volts: 


Bias Voltage— Dc bias voltage for the 4-125A should 
not exceed 500 volts. If grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate or screen dissipation in the event of loss of 
excitation. 


Screen Voltage— The dc screen voltage for the 4-125A 
should not exceed 400 volts, except for class-AB audio 
operation. 


Plate Voltage— The plate-supply voltage for the 4-125A 
should not exceed 3000 volts for frequencies below 120 
MHz. The maximum permissible plate voltage is less 
than 3000 volts above 120 MHz, as shown by the graph 
on page 5. 

Grid Dissipation—Grid dissipation for the 4-125A 
should not be allowed to exceed five watts. Grid dissipa- 
tion may be calculated from the following expression: 


Pe Comple 
where P,=Grid dissipation, 
€emp = Peak positive grid voltage, and 


I, =D-c grid current. 


€.mp may be measured by means of a suitable peak 
voltmeter connected between filament and grid. 


Screen Dissipation—The power dissipated by the screen 
of the 4-125A must not exceed 20 watts. Screen dissipa- 
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 20 
watts in the event of circuit failure. 


Plate Dissipation— Under normal operating conditions, 
the plate dissipation of the 4-125A should not be al- 
lowed to exceed 125 watts in unmodulated applications. 

In high-level-modulated amplifier applications, the 
maximum allowable carrier-condition plate dissipation is 
85 watts. The plate dissipation will rise to 125 watts 
under 100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during tun- 
ing procedures. 
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OPERATION 


Class-C Telegraphy or FM Telephony—The 4-125A 
may be operated as a class-C telegraph or FM telephone 
amplifier without neutralization up to about 30 MHz if 
reasonable precautions are taken to prevent coupling 
between input and output circuits external to the tube. 
A grounded metallic plate on which the socket may be 
mounted as shown in the mounting diagram on page 
three provides an effective isolating shield between grid 
and plate circuits. In single-ended circuits, plate, grid, 
filament and screen by-pass capacitors should be re- 
turned through the shortest possible leads to a common 
chassis point. In push-pull applications the filament and 
screen terminals of each tube should be by-passed to a 
common chassis point by the shortest possible leads, and 
short, heavy leads should be used to interconnect the 
screens and filaments of the two tubes. Care should be 
taken to prevent leakage of radio-frequency energy to 
leads entering the amplifier, to prevent grid-plate coup- 
ling between these leads external to the amplifier. 


Where shielding is adequate, the feed-back at fre- 
quencies above 100 MHz is due principally to screen- 
lead-inductance effects, and it becomes necessary to in- 
troduce in-phase voltage from the plate circuit into the 
grid circuit. This can be done by adding capacitance be- 
tween plate and grid external to the tube. Ordinarily, a 
small metal tab approximately %-inch square connected 
to the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. Means 
should be provided for adjusting the spacing between 
the neutralizing capacitor plate and the envelope, but 
care must be taken to prevent the neutralizing plate from 
touching the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this circuit 
feed-back is eliminated by series-tuning the screen to 
ground with a small capacitor. The socket screen termi- 
nals should be strapped together, as shown on the dia- 
gram, by the shortest possible lead, and the leads from 
the screen terminal to the capacitor, C, and from the 
capacitor to ground should be made as short as possible. 
All connections to the screen terminals should be made to 
the center of the strap between the terminals, in order to 
equalize the current in the two screen leads and prevent 
overheating one of them. The value for C given under 
the diagram presupposes the use of the shortest possible 


leads. 


At frequencies below 100 MHz ordinary neutraliza- 
tion systems may be used. With reasonably effective 
shielding, however, neutralization should not be required 
below about 30 MHz. 


The driving power and power output under typical 
operating conditions, with maximum output and plate 
voltage, are shown on page 5. The power output shown 
is the actual plate power delivered by the tube; the 
power delivered to the load will depend upon the effici- 
ency of the plate tank and output coupling system. The 
driving power is likewise the driving power required by 
the tube (includes bias loss). The driver output power 
should exceed the driving power requirement by a sufh- 
cient margin to allow for coupling-circuit losses. These 
losses will not ordinarily amount to more than 30 or 40 


per cent of the driving power, except at frequencies 
above 150 MHz. The use of silver-plated linear tank- 
circuit elements is recommended at frequencies above 
100 MHz. 


Conventional capacitance-shortened quarter-wave lin- 
ear grid tank circuits having a calculated Zo of 160 ohms 
or less may be used with the 4-125A up to 175 MHz. 
Above 175 MHz linear grid tank circuits employing a 
“capacitor”-type shortening bar, as illustrated in the dia- 
gram below, may be used. The capacitor, C;, may con- 
sist of two silver-plated brass plates one inch square with 
a piece of .010 inch mica or polystyrene as insulation. 


Class-C AM Telephony—The rf circuit considerations 
discussed above under Class-C Telegraphy or FM 
Telephony also apply to amplitude-modulated operation 
of the 4-125A. When the 4-125A is used as a class-C 
high-level-modulated amplifier, modulation should be 
applied to both plate and screen. Modulation voltage for 
the screen may be obtained from a separate winding on 
the modulation transformer, by supplying the screen 
voltage via a series dropping resistor from the unmodu- 
lated plate supply, or by the use of an audio-frequency 
reactor in the positive screen-supply lead. When screen 
modulation is obtained by either the series-resistor or the 
audio-reactor method, the audio-frequency variations in 
screen current which result from variations in plate volt- 
age as the plate is modulated automatically give the re- 
quired screen modulation. Where a reactor is used, it 
should have a rated inductance of not less than 10 
henries divided by the number of tubes in the modu- 
lated amplifier and a maximum current rating of two 
or three times the operating dc screen current. To pre- 
vent phase shift between the screen and plate modula- 
tion voltages at high audio frequencies, the screen by- 
pass capacitor should be no larger than necessary for 
adequate rf by-passing. Where screen voltage is obtained 
from a separate winding on the modulation transformer, 
the screen winding should be designed to deliver the 
peak screen modulation voltage given in the typical 
operating data on page 2. 


For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a re- 
actance at the highest modulation frequency equal to at 
least twice the grid-leak resistance. 


Class-AB, and Class-AB2 Audio— Two 4-125A’s may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum ratings 
and typical operating conditions for class-AB, and class- 
AB,» audio operation are given in the tabulated data. 


When type 4-125A tubes are used as class-AB), or 
class-AB» audio amplifiers at 1500 plate volts, under the 
conditions given under “Typical Operation,” the screen 
voltage must be obtained from a source having reason- 
ably good regulation, to prevent variations in screen volt- 
age from zero-signal to maximum-signal conditions. The 
use of voltage regulator tubes in a standard circuit will 
provide adequate regulation. The variation in screen cur- 
rent at plate voltages of 2000 and above is low enough 
so that any screen power supply having a normal order 


of regulation will serve. The driver plate supply makes 
a convenient source of screen voltage under these con- 
ditions. 

Grid bias voltage for class-AB service may be ob- 
tained from batteries or from a small fixed-bias supply. 
When a bias supply is used, the dc resistance of the bias 
source should not exceed 250 ohms. Under class-AB, 
conditions the effective grid-circuit resistance for each 
tube should not exceed 250,000 ohms. 

The peak driving power figures given in the class-AB} 
tabulated data are included to make possible an accurate 
determination of the required driver output power. The 


4-125A 


Screen-tuning neutralization circuit for use above 100 Mc. 
C is a small split-stator capacitor. 


640,000 
C(uptd) = # (Me) ; 


approx. 
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driving amplifier must be capable of supplying the peak 
driving power without distortion. The driver stage 
should, therefore, be capable of providing an undistorted 
average output equal to half the peak driving power re- 
quirement. A small amount of additional driver output 
should be provided to allow for losses in the coupling 
transformer. 


The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 


4-125A 


Typical circuit arrangement useful for frequencies above 175 Mc. 


C,—See above. Li— 3” dia. copper spaced 
C.—Neutralizing capacitor. 1” center-to-center, 
C—O! pfd. 6 long. 


L.—%” dia. brass, silver plated, 
spaced |!/,” center-to-center, 
14” long. 


C.—100 ppfd. 


EIMAC 4-125A 


MAXIMUM RATED PLATE VOLTAGE 
VERSUS FREQUENCY 


pees ten  t Te POWER OUTP pest pert er 


Soieeton 


EIMAC 4-125A TYPICAL PERFORMANCE 
CLASS-C TELEGRAPHY AT MAXIMUM 
RATED PLATE VOLTAGE 
DRIVING POWER AND POWER OUTPUT 
VERSUS FREQUENCY 


POWER OUTPUT-WATTS 


DRIVING POWER-WATTS 


FREQUENCY - MEGACYCLES 


= 4-125A 


(402!) 


| Ecc2 Er Ecc1 Po ] Ess ] 
[D.C. SCREEN VOLTS| FILAMENT VOLTS | DC. GRID VOLTS DRIVING POWER |0.C PLATE VOLTS | 
| 350V,40 MA 50Vv -150V, 12MA 3.8 WATTS 2500V, 200MA_ | 
[__350 v., 30 MA 5.0V [ -150Vv., wat 2.5 WATTS 3000V.,167MA._ | 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 500 watts input. 


SHIELD 


Ri 


CATHODE 
BIAS 


ue 
of 


2A3 35T 
O ae a | ae | 
O O 7 O OO OO O 
Sv —150V. +300¥ -25V. “SV.BA~ +1500V. +2500V FROM 
6.5A 9 MA BO MA 200 MA 182 MA DRIVER 


MAX MAX 3. 3WATTS 


Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 380 watts plate input. 


OUTPUT 


O 
Ecc1 Ecc2 | Po EF Ess | 
O.C. GRID VOLTS [D.C SCREEN VOLTS | DRIVING POWER | FILAMENT VOLTS | DC PLATE VOLTS 
—150V., 24MA 350V, 8O MA 7.6 WATTS = SOV _| 2500 v, 400 MA 
=150 V,, 18MA 350V,60MA_ | 5.0 WATTS 5.0 V 3000 Vv, 335 MA 


Typical radio-frequency power amplifier circuit, Class-C 
telegraphy, 1000 watts input. 


OUTPUT 


SHIELD 


SV,13A -100 Vv. FROM ~43V SV,13A *+350V. +2500V 
18MA ORIVER 40MA 620 MA 
66 WATTS MAX MAX 


Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 750 watts plate input. 


See opposite page for list of components. 


4-125A—— 


(4D21) 
(Diagrams, Page 6) 

Lyi- Cp: —Tank circuit appropriate for operating frequency; R, — 70,000 ohms, 100 watts 

Q =12. Capacitor plate spacing =.200”. Ree 2500 chins  Siwatts 
Ly2-Cy2—Tank circuit appropriate for operating frequency; R, — 35,000 ohms, 200 watts 

Q=12. Capacitor plate spacing =.200”. R eeoeehme i Wate 

| ae ' 

Lya- Cp:—Tank circuit appropriate for operating frequency; Re 9% 000 ohmsc2 watts 

Q=12. Capacitor plate spacing =.375”. a tenn h 5 i 
Lya-Cps—Tank circuit appropriate for operating frequency; ia. wii Lid Natal be 

Q=12. Capacitor plate spacing =.375”. RFC, — 2.5-mhy., 125-ma. r-f choke 
Le: - Cy: —Tuned circuit appropriate for operating frequency. RFC, — Uemhy apOOama: r-f choke -_ . 
L.s-Cye—Tuned circuit appropriate for operating freqency. T, — 10-watt driver transformer; ratio pri. to '/2 sec. approx. 2:1. 
C, — .002-ufd., 500-v. mica T. — 200-watt modulation transformer; ratio pri. to sec. approx. 

i . ; ; 1:1; pri. impedance = 16,200 ohms, sec. impedance = | 6,500 
C, — .002-ufd., 5000-v. mica 
: ohms. 

a O0L-uid..22500-v. mica ; T, — 5-watt driver transformer; ratio pri. to '/2 sec. approx. I.1:1. 
C,— l6-utd., 450-v. electrolytic T, —400-watt modulation transformer; ratio pri. to sec. approx. 
C; — 10-ufd., 25-v. electrolytic 2.7:1; pri. impedance = 22,200 ohms, sec. impedance = 8300 
R, — 7000 ohms, 5 watts ohms. 
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EIMAC ACX125F 


Division of Varian 


) SST ASR EO Ss 
7 ae ee [eet eee) oe IN RADIAL-BEAM 
POWER TETRODES 


The EIMAC 4CX125C and 4CX125F are horizontally-finned versions of the 4CX300A. These 
tubes possess the same rugged internal features of the 4CX300A and are quite free of mechanical 
noise under severe shock and vibration conditions. 


The horizontal fins used on these tubes result in a lighter and smaller tube than the 4CX300A. 
Transverse cooling air-flow is required to attain the 125 watt nominal plate dissipation rating. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - = - - 30 60 seconds : 
Cathode-to-heater Potential - - - - + 150 volts So 
Heater: Voltage: 4CX125C - - - - - - - 6.0 volts eee 
4CX125F 26.5 volts SoS 
Current: 4CX125G = = - = - = = 26 3.1 amperes ai 
4CX125F 0.6 0.7 amperes Po a 
Amplification Factor (Grid-Screen) - - - - - 4.0 5.6 See — 
Transconductance (I, == 62.00i\ia)) ee ea = 12,000 umbhos 
Frequency for Maximum Ratings - - - - - - 500 MHz 
Interelectrode Capacitances, Grounded Cathode: Min. Max. 
® POU ea imiraees rahi Mabie me) e082. ane tn Sates sai ee 05.0 33.0 pF 
Octpit Memes EMER el eee ek 88 45 bE 
Deed DaCk Mate aR eee ee es a, Ming ies awn otemarertie manent 0.06 pF 
MECHANICAL 
Base = = = = = = = = = woe = ew ee we ee ee = ~~ .= Special, breechblock, terminal surfaces 
Socket Si Sea ue ee ed oo Cee eee p=) en ease ams in) IMAG) SK-700kseries 
Maximum Operating Temperatures: 
Anode: Core e- gts hon Meme tee ewe t een ay ante EM et iS ce. hekte Gea A Rk ope oe ey te RAS 250° C 
LOL ete ive rea Pe Mento tre CE UE oe 02 MS a ee ee se 950° C 
Beta POStION a5 Bt ete et ne ey eee Po ey ey Se) et me Sap Bice perm a he Any 
Cooling pa SAE ee ages Rae) Se Es hire a Re nO Me 2 i ee a ee a i rr eRe Ness ce 
BEEN ICR ea Oita ne ee ew Mae a oer! et et hg) a bas oe a ee ey ee OO Bi centes 
Puapping WV eisit Approximate) 87-0 ees! limp ca eee Si lle whywele a 4 = SE pound 
Class—C Class—C Class—AB 
MAXIMUM RATINGS Plate Mod Teleg or FM Audio or SSB 
DC Plate Voltage - - - - - - - - - = = = 1500 2000 2000 volts 
DC Screen Voltage - - - - - - - - - - - = 300 300 400 volts 
DG GridhVoltace yar = a = a = Wal 50) ee volts 
DCs PlatesCurrent. “= 7-9 = 6-0 4= "= =8 = = 200 250 2.50 ma 
Plate Dissipation Eo a Qe Ce PC ee 83 125 125 watts 
Screen Dissipation - - - - - - - - - = - = 12 12, 12 watts 
Grid Dissipation Sh ae ee eC meee 2 2 2 watts 
Note: See 4CX300A data sheet for characteristic curves and typical operating conditions. 
TYPICAL OPERATION 
2) RF Amplifier DC Plate Driving Input Output 
(excluding circuit losses ) Voltage Power Power Power 
( Volts ) ( Watts ) (Watts ) ( Watts ) 
Class—C Telegraphy or FM Telephony - - - - 2000 3.0 500 390 
Plate—Modulated Telephony (Carrier) - - - - 1500 2.0 300 235 
Class—AB, Linear Amplifier - - - - - - - - - - 2000 0 315 205 
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APPLICATION 


Cooling: The 4CX125C and 4CX125F are intended for use 
where transverse cooling air is desired. With the anode cooler 
installed in a duct of 1” x 14” cross section, approximately 
8 cfm of air is required to maintain seal temperatures below 


250° C. This presumes sea level operation with an ambient 
temperature of 25 ° or less. Sufficient air must be circulated 
around the base terminals to maintain the rated seal temper- 


atures. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


Ssse Pe sapeaenecaee 


NOTES: 
1. DIMENSIONS IN INCHES. 
2.(% ) CONTACT SURFACE 


2.300 |2.500 
1.240DIA |.265DIA! 
710 | .790 
.T40DIA .770DIA) 

1.133 (1.195 
-602 | .642 
.470 | .500 
329 | .359 
JIS elo 
e050 Rim Oe 
-O10 | .020 

.I36DIA! .ISEDIA. 
170 | .185 

OS9DIA .S73DIA. 
.240 | .280 
.O60 | .090 


60° 


NOTE: These dimensions reflect 
standard manufacturing _ toler- 
ances. Where they are to be 
made the basis of purchase speci- 
fications, they should first be 
checked with the factory. 
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The EIMAC 8168/4CX1000A is a ceramic and metal, forced-air 
cooled, radial-beam tetrode with a rated maximum plate dissipation of 
1000 watts. It is a low-voltage, high-current tube specifically designed for 
Class-AB, rf linear-amplifier or audio-amplifier applications where its high 
gain and low distortion characteristics may be used to advantage. At its 
rated maximum plate voltage of 3000 volts, it is capable of producing 
1630 watts of peak-envelope output power. Two 8168/4CX1000As oper- 
ating in Class-AB, will produce 3260 watts of audio power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time cae WE Sec 3 minutes 
Mipaterarey Old Ce, =o is ay) ae 6.0 volts 
CMYrenitrase = = ye Be 9.9 amperes 
Transconductance (I,=1.0 ampere)-  - 37,000 pemhos 
Direct Interelectrode Capacitances, Grounded Cathode: * 
RED topes ta cg im oe 7 90 pF 
UtpUbA oa og ee ee | Lt dS % ope) 
os) Feedback =e ee =a 0.022 pF 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * Min. Nom. Max. 
NES OY aes PAD ao Satie iy et ele tee ent oe te SPaS 38.0 pF 
SOUCDU Carros gi ees eae ne tam 11 13 pF 
Beedbackw =) eyes =e = cid (ae eet ae 0.004 pF 
Frequency for Maximum Ratings -_ - Pe eee pe 110 MHz 
*In shielded fixture. 
MECHANICAL 
Base a) -e caeeee ee =) ss tee wOpecialy breechblock terminalsuriaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals See Bente in Rota eibad Sales) 9 6) Quvist el ‘<bepaim © ie 250°C 
waters (ok Ore) xe) Berri, UT SL he te. ed eres - = 250°C 
Recommended Socket - =) 9-7) = = + = We) ecen - - EIMAC SK-800 Series 
Operating Position PM Poem eNO TONE = SEN oy arte Wis? carrera “Rec al ae 
Maximum Over-all Dimensions: 
Heiclitaa pea ee eee ater =m m= ay Laveen) ey nr s 4.8 inches 
Diameter PO eee eH) Ge, Seyi et =) ot os oe Seine 
Net Weight -— - SUAMRT GMa oe SES ete ein aa oo eorberine 2 ie OLE 
Shipping Weight ( aout SMR Reel sei imp bn ey arate ws DOU Teg 
OES SE A a Aller ae a et a ee bl en Set 
TYPICAL OPERATION (Frequencies below 30 MHz) 
RADIO-FREQUENCY LINEAR AMPLIFIER Helis CREE terme wma omit ete reR vache 3) 
Class AB or B DC Grid Voltage! - - 60 -—60 —60 volts 
(Single Side-Band Suppressed-Carrier Operation) Zero-Signal DC Plate Gorrent . 250 250 250 mA 


Single-Tone DC Plate Current*- 890 885 875 mA 


MAXIMUM_RATINGS Two-Tone Average DC Plate 


DC PLATE VOLTAGE - - - 3000 VOLTS : Seer ae Seti bas One ie he me 
ero-olgna creen Curren 
DC SCREEN VOLTAGE -_ - ¥ 400 VOLTS Single-Tone DC Screen Current* 35 35 35 mA 
DC PLATE CURRENT - " = : 1.0 AMP Two-Tone Average DC Screen 
% PLATE DISSIPATION - - - - 1000 WATTS Current* - - - - 10 8 8 mA 
SCREEN (DISSIPATION 9 = = 2 12 WATTS Plate eae Power - - - 930 1300 1630 watts 
GRIDIDISSIPATION. = s- *-202 0 WATTS Adjust grid bias to obtain zero-signal plate current. 
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AUDIO AMPLIFIER OR MODULATOR 


Class AB, 

MAXIMUM_RATINGS 

DC PLATE VOLTAGE - = - 3000 VOLTS 
DC SCREEN VOLTAGE -~ - - 400 VOLTS 
DC PLATE CURRENT- -~ - - 1.0 AMP 
PLATE DISSIPATION - -~ - - 1000 WATTS 
SCREEN DISSIPATION 25) o- - 12 WATTS 
GRID DISSIPATION - -~ - - 0 WATTS 


TYPICAL OPERATION 
(Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage =) a9) =1920005- 7500 ss cO0U vols 
DC Screen Voltage - - - 325 325 325 volts 
DC Grid Voltage1 - - - =-60 -60 —460 volis 
Zero-Signal DC Plate Current - 500 500 500 mA 
Max.-Signal DC Plate Current - 1.78 1.77 1.75 amps 
Zero-Signal DC Screen Current* 16 12 10 mA 
Max-Signal DC Screen Current* 70 70 70 mA 
Effective Load, Plate to Plate - 2040 2850 3680 ohms 
Driving Power - - 0 0 O watts 


Max-Signal Plate Output Power 1860 2600 3260 watts 
*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Adjustment of the 


grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required to obtain the specified value 
of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 
Cooling — Sufficient cooling must be pro- 
vided for the anode and ceramic-to-metal seals 
to maintain operating temperatures below the 
rated maximum values: 


Ceramic-to-Metal Seals 250°C 
Anode Core Boe 


A flow rate of 25 cubic feet per minute will 

be adequate for operation at maximum rated 
plate dissipation at sea level and with inlet air 
temperatures up to 40°C. Under these con- 
ditions, 25 cfm of air flow corresponds to a 
pressure difference across the tube and socket 
of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to 
be obtained, the cooling air flow must be main- 
tained during standby periods when only the 
heater voltage is applied to the tube. 
At higher altitudes and at VHF increased air 
flow will be required. For example, at an alti- 
tude of 10,000 feet, a flow rate of 37 cfm will 
be required and will be obtained with a pressure 
drop across tube and socket of 0.3 inch of water 
column. In selecting a blower for use at high 
altitudes, care must be taken to assure that the 
blower is designed to deliver the desired vol- 
ume of air at the corresponding pressure drop 
and at the particular altitude. 


In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur- 
face temperatures may be easily and effectively 
measured by using one of the several tempera- 
ture-sensitive paints or sticks available from 
various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely 
thin applications must be made to avoid inter- 
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
indications. 


The 4CX1000A is tested for vibration (noise ) 
from 10 Hz to 500 Hz. Vibration level is 10 G 


units peak 28 Hz to 500 Hz. Below 28 Hz vibra- 
tion double amplitude is .25 inch. 

The 4CX1000A is tested for shock, 50 G, 11 
ms, three axes, after which the tube must be 
within specification for grid bias voltage and 
gas current. 


ELECTRICAL 

Heater — The rated heater voltage for the 
4CX1000A is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above the rated 
value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


Control-Grid Operation — The grid dissipa- 
tion rating of the 4CX1000A is zero watts. The 
design features which make the tube capable of 
maximum power operation without driving the 
grid into the positive region also make it nec- 
essary to avoid positive-grid operation. 

Although the average grid-current rating is 
zero, peak grid currents of less than five-milli- 
amperes as read on a five-milliampere meter 
may be permitted to flow for peak-signal moni- 
toring purposes. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1000A and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CX1000A is 12 watts and 


the screen power should be kept below this level. 
The product of the peak screen voltage and the 
indicated dc screen current approximates the 
screen input power except when the screen cur- 
rent indication is near zero or negative. In the 
usual tetrode amplifier, where no signal volt- 
age appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the “Typi- 
cal Operation” values. 


The screen supply voltage must be main- 
tained constant for any values of negative and 
positive screen currents that may be encoun- 
tered. Dangerously high plate currents may flow 
if the screen power supply exhibits a rising 


rf 
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hart 4CX1000A — 


voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished in sev- 
eral different ways. A bleeder resistor may be 
connected from screen to cathode; a combin- 
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir- 
cuit may be used in the screen supply. It is abso- 
lutely essential to use a bleeder if a series elec- 
tron-tube regulator is employed. The screen 
bleeder current should approximate 70 milliam- 
peres to adequately stabilize the screen voltage. 
It should be observed that this bleeder power 
may be usefully employed to energize low-power 
stages of the transmitter. 


Plate Operation — The maximum rated plate 
dissipation power is 1000 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a cir- 
cular clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


Special Applications—If it is desired to oper- 
ate this tube under conditions different from 
those given here, write to the Power Grid Tube 
Marketing Department, EIMAC Division of 
Varian, San Carlos, California, for information 
and recommendations. 


DIMENSION DATA 
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AIR-SYSTEM CHIMNEYS 


The SK-406, SK-416, and SK-426 Air-System Chimneys are intended for 
use with those tube and socket combinations listed below. They are used to 
direct cooling air from the socket across the glass envelope of the tube, past 
the plate seal and heat-radiating connector. 


MATERIALS 


The SK-406, SK-416, and SK-426, Air-System Chimneys are made of 
sturdy, heat resistant Pyrex glass. The bottom edge is flat for a tight seal 
against the chassis while the top edge has been fired for smoothness. 


INSTALLATION 


These chimneys are designed for installation above the chassis or plenum that holds the compan- 
ion Air-System Socket. The four spring clips supplied with the SK-400 (eight clips are supplied with 
the SK-410) socket also act as retaining clips for the chimney. After the socket and spring clips are 
installed, the chimney is pressed down over the spring clips. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE SOCKET 


4-125A 
4-250A 
4-400A 
4PR125A 
4PR400A 


SK-416 3-400Z 
SK-426 5-500A 


INCEOVVEIDCe Re a em we ie ew ll Cl CE SK 406: —.8 ounces 
SK-416 — 7 ounces 
SK-426 — 8 ounces 


SK-400 


SK-410 
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DIMENSIONS IN INCHED 
DIMENSIGNAL DATA 


AIR SYSTEM CHIMNEY 
SK 406 


MADE IN USA 


| 


AIR SYSTEM CHIMNEY 
SK 416 


MADE IW U.S.A. 


DIMENRIONS IN INCHES 
DIMENSIONAL DATA 
REF. MIN. MAX. NOM. 
A | 2.312 | 2.430 | 
8 | 5.063] 5.250 
Cc 4.125 | 4.022 
D | 3.718 | 3,906 
E 1250 
F [ss 1875 
G 3.250 
H 188 
[s 125 
| AIR SYSTEM cnn 
SK-426 


MADE INU.S-A 


SK-426 
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The EIMAC SK-890B is one of the air-system sockets recommended for use 
with the EIMAC 4CX1000A or 4CW2000A tetrodes. The SK-890B is especially 
designed for use at frequencies where series screen neutralization is employed 
and is so constructed that the screen-grid can be series tuned to ground through 
the screen by-pass capacitor. A companion SK-806 Air Chimney is also available 
and is recommended for use with the socket when the air-cooled 4CX1000A is 
to be employed. 

When this socket is used, connection is made to each of the tube electrodes 
except the anode. The SK-890B is humidity and salt-spray resistant. 

The SK-890B is an improved version of the SK-890 and directly replaces 
the SK-890 in any equipment. The SK-890B features a stronger, one-piece base 
and improved contact tabs. 


BASE CONNECTIONS 


The SK-890B socket consists of three sets of spring-finger contact tabs for 
each tube electrode (to assure low-inductance contact), a center guide pin to 
facilitate tube installation, and an integral screen by-pass capacitor. The terminals 
are shown on the outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one side 
of the heater will be automatically grounded. A grounding terminal is provided 
and may be used for positive connection if desired. 


SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes Mylar film as a dielectric and is encapsulated in 
silicone resin. Its capacitance is 1500 pF +20 percent and it is rated at 400 de 
working volts. The socket is so orientated that the three sets of spring finger 
contacts which connect to the screen-grid tabs of the tube are not connected to 
the upper, ungrounded side of the screen-grid capacitor. A series of six holes are 
provided to the upper capacitor deck to allow the installation of the screen 
neutralizing device; this device is connected between each of the solder terminals 
provided in the screen spring finger contacts and the upper capacitor deck. The 
lower capacitor deck is connected directly to the socket body. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, 
while the mounting base and centering pin are a one-piece, nickel-plated 
die-casting. All contacts are formed of a non-ferrous alloy, heat-treated and 
silver-plated. Contact insulating material is high-temperature ceramic. 


INSTALLATION 


SK-890B 


AIR-SYSTEM SOCKET 
GROUNDED | 


CATHODE TERMINALS 


SK-806 


AIR CHIMNEY _ 


SK-890B 


SK-890B WITH CHIMNEY 


The SK-890B Air-System Socket is designed for under-chassis mounting and requires a 5-1/16 inch hole 
through the chassis deck. The socket is held-in place by the three toe clamps provided. One side of the 
screen-grid by-pass capacitor is automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is moulded of fiberglass-reinforced silicone resin. It effectively directs the 
flow of air to the anode cooling fins with minimum pressure drop and is recommended for use with 


each SK-890B when the air-cooled 4CX1000A is to be socketed. 


SK-890B 
Net Weight - 


SK-806 
eee O ea a em eee eres 
DINSAIEIS G:C ewe She i ein ee ot a 
Maximum Diameter 


- - - a - - - - - - - - - - 
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MOUNTING PLATE 
(TYPICAL) 


—HOLE TO CLEAR REF. DIMS ARE FOR INFO. ONLY 
6 MACH. SCREW —s & ARE NOT REQD FOR INSP. 
NOT SUPPLIED PURPOSES. 


CATHODE, iD) 
FILAMENT Wa | 
‘& GROUND — |/ f 
/ Sy |e 
(AF) 

CONTROL—~ * 
GRID ees 

\ g 

(W) \ CA (V) NOTES 7 

ee V) I.TOLERANCES ARE NOT 
Ve HERS ay CUMULATIVE. 


2.DIMENSIONS IN INCHES 
3.SCREEN GRID CAP. 1500420% mmfd 


VOLT. T 400WVDC. INSUL, 
© Pee me TQE CLAMP TO WITHSTAND HUMIDITY & SALT 


(M)S HOLES (3 SUPPLIED) = SPRAY PER MIL=STD-202B ~ G 
SEE DETAIL 
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VOLUME I 


*Not recommended for New Equipment Design. 


Effective Effective Effective 
GENERAL Date TRIODES (Continued) Date TETRODES—PENTODES (Continued) Date 
Tube Type Numbering System.......... 4-3-58 BC XSOOOHSimertee clas erie Ak bie clase 4-1-66 ACXSO00A/ SLOT. actsroc-c..coeeeineetae manne 8-30-66 
TURNS Ree CAGE icc cs vas ss 5-15-66 3CXI0 OOOAT/ S158 bac na eens 8-14-64 ACK300Y sh isis .ouerene et oe eee 6-15-66 
EIMAC and EIA Power Grid Tube Number BEX OOUAS S159 fete 6 acca acn ns 8-15-64 4CX350A/8321 & 4CX350F:/8322....... 6-15-65 
Cross Reference Sheet............. 3CX10, OOOA7/8160 ...............05% 11-1-63 ACX600A 0c ce teen) ae 5-17-63 
Power Frequency Chart for Power Grid. . BE KUO OOOMS eer cite ris rele letelicl~srendaes 3-15-66 ACXIOOOA/8168 <.Ga.-.----- ae ene 6-15-66 
BCX15/ OO0AS zone tans seinen ars 4-11-64 ACX1000K/8352 ..cacncss.: - Senin 8-20-66 
BOX TS ROO S oe ee irae aeiasisie-epeaio.s 41-66 ACXI500B. 005; 2seueeeietns.s eee 1-15-66 
DIODES — RECTIFIERS — PULSE MODULATORS BWSOOGAL 1 SAA unica ss oss ene 8-15-64 ACX3000A/8169)..- sae ee 9-15-65 
WWSDOOAS (Eed2 eS. 6-1-64 ACXSO00A/8170 «..ceneo. 2 eee 10-1-64 
ALO ben eae LCs 2 1-22-60 BW5000F 1/8 2dlae. ese. et. 2-18-63 4CX5000R/S170W. .<.. sae 1-1-63 
ALA, ae. BE ee ee ee 7-1-52 BW5Q00ES/ S2As erate eer aaah a: 10-20-61 4CX10, 000D/S171. 2-4-2 eee 1-20-62 
vt al a 7-1-52 GR Aouad ok adeeoe aa ee 12-15-65 4CXU5, OOOA/82E1 ....... eee 8-15-66 
22 UO no ahead G OBE TE Eee 12-15-65 S57 fee ae Sw he 12-30-57 4CX35, 000C/8349 ... atte 11-1-63 
AWZETN on users | Shae aoe 10-21-59 BASE SMe ey er eran cy ka teaa vie te 5-1-62 QW300B einck te drso.0.1. eee 6-16-60 
Os Oe | 2 oe 3-1-66 cA LH eaten es See heaa yeh. a-nic astuacere oe 12-15-65 420, 000A/8173 ...... eu ameraes mee 4-15-64 
RTA, Ook 7-1-52 “CUM en he NE SE 1-2-52 4X150A'& 4X150D ..:.. saree eee 8-30-66 
8 SES eee 6-1-63 LOO THER ees yr hosnone ae 4-1-49 4X150G/8172)5.0 cosas oe ee 6-15-66 
2 ae ee 12-15-65 TOOT Meee a eh has ued: eee 4X150R/8296 & 4X150S/8297.......... 5-15-62 
DESMO isle oA ane. e 7-1-52 CAISTA RI? Joey Eee tat See ee ee aE 11-25-52 AXBOOA |... vcicegccen are heats eee 1-1-64 
ID AUSC OTS ae Recast take. ond 2e 3-16-64 CICA ee eo 1-1-44 QE27A/5:1258 tee eee 8-15-52 
ROG BIRABSOBI S binies <s < ccedesawebocs 3-16-64 ZHOTH ce eee ete MAY ccencted cles 6-15-66 BOSOOA sac oclec seh vas Caen ee tee nema 11-15-65 
Q RU OMIREER GD eee a s/c uiste.+ <islo.aiYole.e niece 3-16-64 PEW ben S 3c ee ee 1-1-61 BOXISOQA, i .'cc cc coe. cor ste cuenta 2-15-65 
BUAISOOR er er icgts css sce c mnt: 2-1-52 SORT An eee ee oo yabahes 4-10-53 
BERET SP D2 ek ce rete te ksseeus es 2-15-62 SOAS A ec cmerta Mean eelacler 12-15-65 
CURIE SCY Ss agian or oon OC Ueen cor 2-15-63 AS OH inceratee cin acre arelettions never 12-15-65 
AP RICSAV E24 TR ite fi ctv Polenicd cee haw 7-15-62 ASOT ee ee ts sae COCR 12-15-65 OTHER PRODUCTS 
ol 6-1-66 BO7 S20 00A3 Beene sc nes a a ei, 6-15-66 
OG CULTS CGT te ee 9-15-65 SU NSC enclose oscis hia: 12-15-65 
BP RAMMAIAV OL 89 Ses iai0'n,) «03a, ceroie a caioie ote 12-15-65 PO Mee pedis Secs occ Asso wk bares 12-15-65 VS-2.'4° 5&6 oucsas eee 12-1-63 
“El . och Sah adeak eee e eee 12-15-65 500 Lae idk en irnseecme 3-18-59 100 IG Ionization Gauge .............. 6-15-53 
L474 0 Rn 7-1-66 7A Resor Serre eee oomer Smee oF 10-15-50 Preformed Contact Finger Stock........ 8-15-66 
JUAN sodas 6 or Oo cee eee 1-2-63 BBG Am rrestintracire see cialitee sts since arcrahe 11-15-64 HR Heat Dissipating Connectors ....... 12-1-65 
(SATAN vss ache a eR eae ee 10-15-64 SK-300A cab 55h Joxsochtatinee ean 11-1-64 
GOST At Rename cera ans cry, potas amd 10-15-64 S306, SK-S16 cust een ee 8-15-66 
121 erent ae eee ome 9-1-64 SK-400 jo: eee ee ee 4-1-56 
TRIODES T1480. aretnitiine raise so oree enies seis eieee te 10-15-64 SK-406, SK-416, SK-426 ...........05- 11-1-65 
SAT 0 ars; 80h Ai eee 11-15-62 
VO} eas oe 10-25-62 S500 ecu hi cac sata thendspee ome 3-1-56 
eel PY on eee ee eee 2-7-58 TETRODES — PENTODES SK-506%, SK-S16.54.0 era ee 8-15-64 
BAZ BLS Panes bee caag taste sceaess. 6-15-66 SK=51O atic eee ee ae 8-15-66 
BABOOZ/ OLGA ec... Merete crs 11-16-64 SK-600A, SK-610A ......cesececcceees 11-1-65 
TR soe ee 11-1-51 4-O5A/8165 ........-- 2.0 seen eee eee 5-1-62 SK-606, SK-626, SK-636B............. 8-15-66 
SCP MIOAS/ TES bt ceed ay » Vad rina s 1-1-63 BL25A.. 0. ee eee cence eect eee e eee e ees 12-15-65 SK-620,SK-620A cen ogee ee ee 1-15-63 
DEP XLOONS/ TELA 6. bi6i sree teens os 1-1-63 4-250A/5D22 ..... 20... seer ence 5-1-62 SK-630,SK-G30A ca cies ican arin nsites 1-18-63 
BOA OOAS HEC er heicies ccccure « axgeces 10-1-63 G-AQQAT eS eee e nett te 8-30-66 SICGA0 | ee OR. Shel Se eee 2-15-66 
WOOO Sareea ntten ts cee Sen vere 4-1-66 4-1000A/8166 ........-.. cere 7-1-62 SK=6505 SK-655ee pcos che scuins ooeerree 1-15-66 
SEWIN000H3/ os. tae tee ee tec sce 7-15-66 ACNISA sarin ae it eee eee ae 1-1-63 SK-700, SK-710, SK-606 .............. 1-20-58 
BCW20 O0GAL |... +. bebcemeniedcnn’. |. 1-1-63 ACVBOODA .....-- 2. eee eee eee eee 11-8-62 SKATLTA cei acer mee eee ee 5-9-63 
BCW PO TOOOAS cca. ee Emre tt lorscshe crave 6-1-66 ACV207Q00A- ai oot ere ea eens 11-8-62 SKET&O rs ete aes Son ere 8-15-66 
pp La ee Me Ee 1-1-63 4CV35, 000A. .... 0... see ee reer eee ees 5-15-66 S760, SKA770 en eee at ee 8-15-66 
ET er a ee 2-1-65 4CV100, 000C:/8351 ........ eee eeeeee 3-15-65 SK-BO0B : SK-BOG. ced coud cks apeaeaies 4-9-64 
SOUPS; ODUAS ... . PARE PLOW. 2 we 11-1-63 ACW2000A eka co. tices ort Bikar 6-15-66 SIKU: SIK-BON cee thd). 4-9-64 
SED OS cc ng torartene an ne 2-1-65 ACWLD, QDOA Meta? Picture ee cney ei 4-15-63 SK-BhO0TSICEIU eter enh etc arian 5-9-63 
3CX100A5/7289 & 3CX100F5/8250..... 5-1-62 AP WER ODE BSG fie 0. 5 ae 10-10-62 Cit RON EU ANE od 6 hee! rs rae 4-9-64 
BCKIOOUAT/ 8283 Peete ts oadsGi 3. 3-15-66 ACKI25CVES Sree ho ir eae es 1-1-3 SK-O00) SIC906 Fitter fs cern ener 8-15-66 
§ ) SCX2500AS/ ELSI CURE ES 200s Sk 12-15-64 4CX250B/7203 & 4CX250F/7204....... 7-15-62 SURION Wess iene. be eee 8-15-66 
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2438 
c 4-400K 


RADIAL-BEAM 
POWER TETRODE 
e 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


The EIMAC 8438/4-400A is a compact, ruggedly constructed power 
tetrode having a maximum plate dissipation rating of 400 watts. It is 
intended for use as an amplifier, oscillator or modulator. The low grid-plate 
capacitance of this tetrode coupled with its low driving-power requirement 
allows considerable simplification of the association circuit and driver stage. 

The 8438/4-400A is cooled by radiation from the plate and by circula- 
tion of forced-air through the base, around the envelope, and over the plate 
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Air- 
System Socket and its accompanying glass chimney. This socket is designed 
to maintain the correct balance of cooling air between the component parts 
of the tube.; 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - = =  - 5.0 volts 
Current. = 9 ¢-) = =) = ee SCS = 145 amperes 
Grid-Screen Amplification Factor (Average) - - - - 5.1 
Direct Interelectrode Capacitances (Average ) 
5) Grid-Plate eee eee Se 8 O12 enutd 
Input oe “ie ieee im ~ ) = 1Ouid 
QOutputge= 0 t- aaa ee gm =) = AT pid 
Transconductance (J,=100ma., E,=2500V., E..=500V.) 4,000 uwmhos 
Frequency for Maximum Ratings - - - - -  - 110 MHz 
_ MECHANICAL 
Base ee ee ee a ee Ne i gl ns a da) cit we te CER RAS 
Rasingeis = y) - = Fe em i, Moe) pies SEC IRA Wing 
Mounting Position- - - - - - - - - - -  -  - Vertical, base down or up 
Cooling .- = -. - - = = = = = = = - - - Radiation and forced air 
Recommended Heat Dissipating PlateConnector - - - - - - -  -  - EIMAC HR-6 
Recommended Socket - - - - - - -  - -  -  EIMAC SK-400 Air System Socket 
Maximum Over-all Dimensions 
Peart yee ba nmi om pn pm ime en ee Ge GO oeineeg 
Diameter ee en oe ee en oe Been en ee OO Ger 
Net Weight hy EA Ue fee Wi vc ee a) ey 9 ounces 
Shipping Weights ne I ee ee Se pounds 


If an Air-System Socket is used, mounted on a % inch deck, the over-all dimensions of the 
system including chimney and HR-6 Heat Dissipating Plate Connector are: 

Denoth gem eg = igen sm oN a ee ee a 8.0 nc dee 

Diameters) Ger eee ae bea Pix) Sapte Ue pea fs bm Gm ee eee oe 65. NORGE 


Note: Typical operation data are based on conditions of adjusting the rf grid drive to a specified plate current, maintaining fixed conditions of grid bias and 
screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even though there may be some 


variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control plate current it is necessary to make the 
resistor adjustable. 


:) +Guarantee applies only when the 4-400A is used as specified with adequate air in the SK-400 Air-System Socket or equivalent. 


(Revised 8-30-66) © 1955, 1963, 1966, Varian Printed in U.S.A. 


aos 4-400A 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS (Key-down conditions, per tube to 110 MHz) 


5.4 6.1 5.8 watts 

875 1050 1400 watts a 
235 250 300 watts *Driving Power increases as frequency is increased. At 75 MHz the driving 
640 800 1100 watts power required is approximately 12 watts. 


Driving Power* - - 
Plate Power Input - 
Plate Dissipation - - 
Plate Power Output - 


PLATE MODULATED RADIO FREQUENCY AMPLIFIER 


Class-C Telephony (Carrier conditions unless otherwise specified. One tube) 


TYPICAL OPERATION (Frequencies below 75 MHz, 
Continuous Service) 


DC Pl Vol - 
MAXIMUM. RATINGS De scrapie VAlILGe Mee 


DOUPEATESVOLTAGE Gee perme tet te inten oY) Petre min AND RVOLTS 

DC SCREEN VOLTAGE - - - - - - - - - - - - - - - 600 VOLTS 

DC PLATE CURRENT - - - - - - - - - - - - - - - 350 MA 

PLATE “DISSIPATION (= = = A400 WATTS 

SCREEN DISSIPATION - - - - - - - - - - - - - - - 35 WATTS 

CRIDIDISSIPATION nn a ees SOLE 2a 2 ee es eee AWAITS 
TYPICAL OPERATION (Frequencies below 75 MHz, one tube) TYPICAL OPERATION (110 MHz, two tubes) 
DC Plate Voltage ee ee ee 250) ee S000 40008 Volts DC Plate Voltage ye A, Gees oe es 3500 4000 volts 
DC Screen Voltage - - - - = = = 500 500 500 volts DC Screen Voltage - - - - + = © - 500 500 volts 
DC Grid Voltage - - - - - - = = —200 —220 —220 volts DC Grid Voltage - - - - - - = - —170 —170 volts 
DC Plate Current- - - - - + = - 350 350 350 ma DC. Plate“Currenfia 4] = 7 “=| 9 = 9 = - 500 540 ma 
DC Screen Current - - - - += = = 46 46 40 ma DC Screen Current epee ee ch SER ee SS 34 31 ma 
DC -Grid “Current = = 6) aie ke Fe is 18 19 18 ma DC Grid Current - a ee Ray cet ed ee 20 20 ma 
Screen Dissipation avis atm pre! Wego gy” cis 23 a3 20 watts Driving Power (approx.) - - - - - © = 20 20 watts 
Grid Dissipation - ee Coe Si ES. 1.8 1.9 1.8 watts Plate Power Output (approx.)- - - - © - 1300 1600 watts 
Peak RF Grid Input Voltage S) Pisa Pec y 300 320 320 volts Useful Power Output - -— - af Pal” tet cs 1160 1440 watts 


2009 2500 3000 volts 
500 500 £500 volts 


DC Grid Voltage - —220 —220 —220 volts 


DeaRATENVOLIAGHI ne prc auamepemg 200} VOUNS. 9 all BS Cee tae sal eee 
DC SCREEN VOLTAGE - 2 - - 600 VOLTS DC sate Current =e 7-) 7-* -2 = - 12 ia y ma 
: Boe oe in ca aS 

DGCRID WV OLIACES = 0 = oy 5 002VOLTS Soe ane : 2. Lee hs Ue ee 
DC PLATE CURRENT - = = z = 975 MA peak oF aie Voltage (100% modulation) - se a3) oe ves 
PLATENDISSIPATION =) 21,75) eee 270 WATTS cinta tk gachhy ee Tm ee eam Tere gy WR bs 

Plate P l a pee!) Ge « 1550 MeAbae Boag 
SCREEN DISSIPATION = - -  - 35 WATTS Filet Duct 2 © 2 DS 70h i781 195 waite 
GRID DISSIPATION — - - - - - 10 WATTS Plate Power Output - - - - - = = 380 510 630 watts 


TYPICAL OPERATION (Frequencies below 30 MHz, 
Intermittent Service) 


> = DC Plate Volt 
Intermittent Service) DC Sites Veleee 


DC Grid Voltage - 


MAXIMUM_ RATINGS (Frequencies below 30 MHz, DOOGELDSOR ML COSOMbSAEB Tate 


500 500 500 500 volts 
—220 —220 —220 —225 volts 


DC PLATE VOLTAGE - - - - - 4000 VOLTS e op Ca - - - + 275 275 275 275 ma 
creen Current - + Bes 30 28 26 23 ma 
DC SCREEN VOLTAGE - - - - 600 VOLTS Me lenhh Ciiitinc > co eee 12 12 12 eb asks 
DGIGRIDEV OLIAGE Me é _ & 5 —500 VOLTS Screen Dissipation os = ee 15 14 Lis} 12 watts 
Grid Dissipation - - Tey HAL Te 1.2 watts 
DC PLATE CURRENT - - - - - 275 MA els AF See Voltage (100% modulation) 350 350 350 350 volts 
Peak RF Grid Input Vo ge mat) Ms 290 290 290 315 volts 
PLATES DISSIPATION | eee eee ee a 270 WATTS Driving Power ~~ RRA ere ee Fe 
SCREEN DISSIPATION od Pie ee re 35 WATTS Plate Rowe Input =) es) eo eee aoe 688 825 1000 watts 
* ate Dissipation - - - - - = 178 195 235 watts 
GRID DISSIPATION -~ - - - - 10 WATTS Plate Power Output - - - - - 380 510 630 765 watts 
AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 
Class-AB 
MAXIMUM_ RATINGS (per tube) 
DC PLATE VOLTAGE - - - - - - - - - - - - - - - 4000 VOLTS 
DC SCREEN VOLTAGE - - eee ahs Re Be ae en eee CO VOL Ee 
MAX-SIGNAL DC PLATE CURRENT A Ame es OS el a Os i 
PLATE DISSIPATION - - - - - - - - - - - - - - 400 WATTS 
SCREEN DISSIPATION - - - - - - - - - - - ~ - - - 35 WATTS 
GRID DISSIPATION - - - - - = - - - - - - » - - - 10 WATTS 
TYPICAL OPERATION CLASS AB, a) TYPICAL OPERATION CLASS ABo 
(Sinusoidal wave, two tubes unless otherwise specified) (Sinusoidal wave, two tubes unless otherwise specified) 
DC Plate Voltage- - - - - - 2500 3000 3500 4000 volts DC Plate Voltage - - = - = «+ 2500 3000 3500! 4000 volts 
DC Screen Voltage - aia me 87 50) 750 750 750 volts DC Screen Voltage - - - - - 500 500 500 500 volts 
DC Grid Voltage (approx. * - «- »« —130 —137 —145 —150 volts DC Grid Voltage (approx.)* - - - —75 —80 —85 -—90 volts 
Zero-Signal DC Plate Current - - - 190 160 140 120 ma Zero-Signal DC Plate Current - - - 190 160 140 120 ma 
Max-Signal DC Plate Current - - - 635 635 610 585 ma Max-Signal DC Plate Current - - - 700 700 700 638 ma 
Zero-Signal DC Screen Current =) ae 0 0 0 0 ma Zero-Signal DC Screen Current - = ) (0) ) 0 ma 
Max-Signal DC Screen Current- -— - 28 26 32 40 ma Max-Signal DC Screen Current- -~ - 50 40 38 32 ma 
Effective Load, Plate-to-Plate - - - 6800 8900 11,500 14,500 ohms Effective Load, Plate-to-Plate - - - 7200 9100 10,800 14,000 ohms 
Peak AF Grid Input Nolisge (per tube)- 130 137 145 150 volts Peak AF Grid Input Voltage (per tube) - 133 140 145 140 volts 
Driving Power - ee ts 0 0 0 0 watts Max-Signal Peak Driving Power - 8.6 9.0 10.2 7.0 watts 
Max-Signal Plate Dissipation (per tube) 370 400 400 400 watts Max-Signal Nominal Driving Power 4.3 4.5 5.1 3.5 watts 
Max-Signal Plate Power Output - - 850 1110 1330 1540 watts Max-Signal Plate Dissipation (per tube) 320 363 400 400 watts 
*Adjust to give stated zero-signal plate current. The DC resistance in series Max-Signal Plate Power Output - - 1110 1375 1650 1750 watts 
with the control grid of each tube should not exceed 250,000 ohms. *Adjust for stated zero-signal plate current. 


PULSE SERVICE — For information on Pulse Service Ratings, ‘‘Application Bulletin No. 3, Pulse Service Notes”, will be furnished free on request. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ‘‘TYPICAL OPERATION,’’ POSSIBLY EXCEEDING 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC, DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATONS 


MECHANICAL 

Mounting — The 4-400A must be mounted 
vertically, base up or down. The socket must be 
constructed so as to allow an unimpeded flow of 
air through the holes in the base of the tube and 
must also provide clearance for the glass tip-off 
which extends from the center of the base. The 
metal tube-base shell should be grounded by 
means of suitable spring fingers. The above 
requirements are met by the EIMAC SK-400 
Air-System Socket. A flexible connecting strap 
should be provided between the EIMAC HR-6 
cooler on the plate terminal and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 


Cooling — Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200°C., and the plate seal at 
a temperature below 225°C. 

When the EIMAC SK-400 Air-System Socket 
is used, a minimum air flow of 14 cubic feet per 
minute at a static pressure of 0.25 inches of 
water, as measured in the socket at sea level, is 
required to provide adequate cooling under all 
conditions of operation. Seal temperature limi- 
tations may require that cooling air be supplied 
to the tube even when the filament alone is on 
during standby periods. 

In the event an Air-System Socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 

Tube temperatures may be measured with 
the aid of “Tempilag,” a temperature-sensitive 
lacquer manufactured by the Tempil Corpora- 
tion, 132 West 22nd Street, New York 11, N.Y. 


ELECTRICAL 
Filament Voltage — For maximum tube life 
the filament voltage, as measured directly at the 
filament pins, should be the rated voltage of 5.0 
volts. Variations in filament voltage must be 
kept within the range from 4.75 to 5.25 volts. 


Bias Voltage — The dc bias voltage for the 
4-400A should not exceed 500 volts. If grid leak 
bias is used, suitable means must be provided to 
prevent excessive plate or screen dissipation in 
the event of loss of excitation, and the grid-leak 
resistor should be made adjustable to facilitate 
maintaining the bias voltage and plate current 
at the desired values from tube to tube. In 
operation above 50 MHz, it is advisable to keep 
the bias voltage as low as is practicable. 


Screen Voltage — The dc screen voltage for 
the 4-400A should not exceed 600 volts in rf 
applications. In audio applications a maximum 
dc screen voltage of 800 volts may be used. The 
screen voltages shown under “Typical Opera- 
tion” are representative voltages for the type of 
operation involved. 


dart 4-400A — 


Plate Voltage — The plate-supply voltage for 
the 4-400A should not exceed 4000 volts in CW 
and audio applications. In plate-modulated tele- 
phony service the dc plate-supply voltage should 
not exceed 3200 volts, except below 30 MHz, 
intermittent service, where 4000 volts may be 
used. 


Grid Dissipation — Grid dissipation for the 
4-400A should not be allowed to exceed 10 
watts. Grid dissipation may be calculated from 
the following expression: 

PCs 
where P,=Grid dissipation 
€cmp—Peak positive grid to cathode 
voltage, and 
legac rid current 

€cmp May be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. (For suitable peak v.t.v.m. circuits see 
EIMAC Application Bulletin Number 6, “Va- 
cuum Tube Ratings.” This bulletin is available 
on request. ) 


Screen Dissipation — The power dissipated 
by the screen of the 4-400A must not exceed 35 
watts. Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias volt- 
age or plate load are removed with filament 
and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa- 
tion to 35 watts in event of circuit failure. 


Plate Dissipation — Under normal operating 
conditions, the plate dissipation of the 4-400A 
should not be allowed to exceed 400 watts. 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 270 watts. The plate dissipation 
will rise to 400 watts under 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


1A. MAX, 


SLIOA — JDVLIOA ALV 1d 


00ST 0007 00SE 000€ 00SZ 0002 00ST 000T 00S 0 00g — 


00Z- 


00I- 


001 


SauadWV — LN3YNND did" 
SIuIdWV — LN3IYUND NaqwwOS~ *~ 
SaUadWV — LNIYIND ALV1d— 


SLIOA 00S — 3DVLIOA N33¢NOS 002 


SOLLSIYUALOVHUVHO 
INSYYND INYLISNOD 
TWOIdAL 
yoory OVNI 


4-400A 


00€ 


SLIOA — JDVLIOA GIed 


8167 
j ; Division of Varian ACX300A 


CERAMIC 


POWER TETRODE 


The EIMAC 4CX300A is a compact integral-finned external-anode 
power tetrode having a maximum plate-dissipation rating of 300 watts. The 
4CX300A may be operated at frequencies up to 500 megahertz. 

The all-ceramic-and-metal construction and the internally-unitized 
electrode structure combine to make the 4CX300A especially durable and 
free from mechanically-induced noise under conditions of severe accelera- 


tion caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, sinh uscd Min. Nom. Max. 
Heating Time -  - - 30 60 seconds 
Cathode-to-Heater Potential -  - +150 volts 
Heater: Voltage (See “Application”) -—- 6.0 volts 
Current (E;=6.0 volts) = - 2.0 Sok amperes 
r" Amplification Factor (Grid to ee - 4.0 5.6 
Transconductance (I,=200 ma.) -~— - 12,000 pemhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input =e OS ee, mos ppt 
Ontputie <2 peee Pa ak ee = S.5 4.5 ppt 
Feedback ee rey, 0.06 ppt 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Nom. Max. 
Input Se Rr yin Om ree eh Te wy ied om 16.2 ppt 
BER Ce ee OG Be es ee ee ee 3.5 4.5 ppt 
Feedback 3° EE ee oo ee eee 0.01 ppt 
Br eeenc vatOrVaxiMin RatnoS mee 2) wacko Rie Tye Os = 500 MHz 
MECHANICAL 
Base i ee Ge wiae -) Special, breechblock terminal sutiaccs 
Recommended Socket - - - - - - - - - = = =. = EIMAC SK-700 Series 
Pier atin OL POSitiON a. en then ener RCS emeil) we sere ee) Seine eo kant a aT nG S Any 
Maximum Operating Temperatures: 
Ceramic-to-metal Seals 2 TR a el ARs oe ae ee ee 250°C 
IA eC (Gere Se am So mie ata Se rs ana 250°C 
Coot Cee mg ere Mi es aco leyn mie «Medea ie is Forced Air 
Maximum Over-all Dimensions: 
Pielch ee on MR Been ae em eee omy ei LSet 2.5 inches 
Diameter ee eC ee ety a ee PE ee awe Tn Pm OS ee 
| Seta erie ee een iat tcl os ete =) Mage a Rs) 4 ounces 
2 Bait eey e1en te ADPLOXIve ate’) setae nie te rarer ime fee edgy Merrie ppm oe ome yee tric 1 pound 
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RADIO-FREQUENCY POWER 

AMPLIFIER OR OSCILLATOR 

Class-C Telegraphy or FM Telephony 
(Key-down conditions) 

MAXIMUM_ RATINGS 

DC PLATE VOLTAGE - - 2000 VOLTS 

DC SCREEN VOLTAGE - . 300 VOLTS 

DC GRID VOLTAGE - - —250 VOLTS 


DC PLATE CURRENT - - 250 MA 

PLATE DISSIPATION =I) be 300 WATTS 
SCREEN DISSIPATION. - - 12 WATTS 
GRID DISSIPATION -_— - - 2 WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - 500 1000 1500 2000 2500? 2000 volts 
DC Screen Voltage . 250 250 250 250 250 £250 volts 
DC Grid Votage - = ={sX0) —=CX6) —1ef0) =—190) =—tefo) —19K0) wilh 
DC Plate Current - - 250) 250) 2509250592508 2 250ma 
DC Screen Current* - 45 38 PL) 19 16 10* ma 
DC Grid Current* - 35 31 28 26 25 25+ ma 


Peak RF Grid Voltage* 
Driving Power* - 
Plate Input Power 
Plate Output Power 
Heater Voltage - 
*Approximate values 


+Measured values for a typical cavity amplifier circuit at 500 MHz. 
tFor operation below 250Mc. only. 


R14 es A ee ee == Wrelhe 
AO oS 2 Om. Oa eV attS 
1259925093755) 500625 ee > OOM watts 
70 190 280 390 500 225% watts 

5.0 volts 


CHa fie egal Vim | 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 


Class-ABi 
MAXIMUM RATINGS (Per tube) 


DC PLATE VOLTAGE - - 2500 VOLTS 
DC SCREEN VOLTAGE - - 400 VOLTS 
DC PLATE CURRENT my 250 MA 

PLATE DISSIPATION al a 300 WATTS 
SCREEN DISSIPATION -~ - 12 WATTS 
GRID DISSIPATION- -— - 2 WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - - 1000 1500 2000 2500 volts 
DC Screen Voltage te ice ee 350—EGo OMG OO 350 volts 
DC Grid Voltage! - - - - —55 —55 —55 —55 volts 
Zero-Signal DC Plate Curren - 


200 200 200 200ma 
Max-Signal DC Plate Current 500 500 500 500 ma 
Max-Signal DC Screen Current 20 16 10 8 ma 
Effective Load, Plate to Plate 3500 6200 9500 11,600 ohms 
Peak AF Grid Input Voltage 
(per tube)* - - - - - 50 50 50 50 volts 
Driving Power =p =ON et. el ee 0) 0 0 O watts 
Max-Signal Plate Output Power - 240 430 600 800 watts 


*Approximate values. : 
1Adjust grid bias to obtain listed zero-signal plate current. 


RADIO-FREQUENCY LINEAR 
AMPLIFIER 


Class-AB; (Carrier conditions) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - 2500 VOLTS 
DC SCREEN VOLTAGE - - 400 VOLTS 
DC PLATE CURRENT - 250 MA 

PLATE DISSIPATION - + 300 WATTS 
SCREEN DISSIPATION -~ - 12 WATTS 
GRID DISSIPATION - -~— - 2 WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - 
DC Screen Voltage - 
DC Grid Voltage! - - - 


1000 1500 2000 2500 volts 
350 350 350 350 volts 
—55 —55 —55 -—55 volts 


Zero-Signal DC Plate Curren == 100 100 100 100 ma 
DC Plate Current - - - - - 150ml SOMO O 150 ma 
DC Screen Current*  - - - - —3 —4 —4 —4ma 
Peak RF Grid Voltage* - = 25 eee 5 25 25 volts 
Plate Output Power - - -— - 30 50 65 85 watts 


*Approximate values. . 
1Adjust grid bias to obtain listed zero-signal plate current. 


RADIO-FREQUENCY LINEAR 
AMPLIFIER 


Class-ABi (Single-Sideband Suppressed- 
Carrier Operation) 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - 2500 VOLTS 
DC SCREEN VOLTAGE -~ - 400 VOLTS 
DC PLATE CURRENT - 250 MA 

PLATE DISSIPATION <i) Ue 300 WATTS 
SCREEN DISSIPATION -~ - 12 WATTS 
GRID DISSIPATION- -~— - 2 WATTS 


TYPICAL OPERATION (Peak-envelope conditions except where noted) 


DC Plate Voltage - - - 1000 1500 2000 2500 volts 
DC Screen Voltage - = 350 volts 


DC Grid Voltagel - - - —55 —55 —55 —55 volts 


Zero-Signal DC Plate Curren - 100 100 100 100 ma 
Peak RF Grid Voltage*- - - - 50m 0 ee 5 O 50 volts 
DC Plate Current - - - - - PASO) PHO) PAHO) 250 ma 
DC Screen Current* - - -— - 10 8 5 4ma 
Plate Input Power - - - - - PUNO) SWAsy lef0}0) 625 watts 
Plate Output Power” - - - - 120 M21 5a oO 400 watts 
Two-Tone Average DC Plate Current - 190 190 190 190 ma 
Two-Tone Average DC Screen Current* 2 —l —2 —2ma 


*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


PLATE-MODULATED RADIO- 
FREQUENCY AMPLIFIER 


Class-C Telephony (Carrier conditions) 
MAXIMUM _ RATINGS 


DC PLATE VOLTAGE - - 1500 VOLTS 
DC SCREEN VOLTAGE - - 300 VOLTS 
DC GRID VOLTAGE- -  - 250 VOLTS 
DC PLATE CURRENT - = 200 MA 

PLATE DISSIPATION - 200 WATTS 
SCREEN DISSIPATION -~— - 12 WATTS 
GRID DISSIPATION - -~ - 2 WATTS 


TYPICAL OPERATION 


DC Plate Voltage - 500 1000 1500 volts 


DC Screen Voltage - 250 250 250 volts 
DC Grid Voltage - - —100—100 —100 volts 
DC Plate Current - - 200 200 200 ma 


DC Screen Current* 


6} 22 20 ma 
DC Grid Current* - 


1 14 14 ma 


ent > Te ag feel eel frre) 
ry rt, oe ea ie Be] 
1 ' ' ' ' ' ' ' ' ' 


' ' ' ' ' ' ' 1 ' ' 


Peak RF Grid Input Voltage 118) 117) SLisvolts 
Driving Power* - - - Wes 1 s7/ 1.7 watts 
Plate Input Power- -~ - 100 200 300 watts 
Plate Output Power -~ - 60 145 235 watts 


*Approximate values. 


NOTE: ‘‘TYPICAL OPERATION” data are obtainable by calculation from published characteristic curves and confirmed by direct tests. The driving power and 
output power shown are substantially correct at frequencies below 175 MHz. Allowance must be made for grid and plate circuit losses. At frequencies 
above 175 MHz. additional allowance must be made for high-frequency effects within the tube itself. Adjustment of the rf grid drive to obtain the specified 
plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 
power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen currents which result when the 


desired plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as the circuit maintains the 
correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable 
to obtain the required bias voltage when the correct rf driving voltage is applied. 


dnt 4CX300A — 


APPLICATION 


MECHANICAL 

Mounting — The 4CX300A may be operated 
in any position. Recommended sockets for the 
4CX300A are the EIMAC Air-System Sockets 
type SK-700 (ungrounded cathode) or type SK- 
710 (cathode and one heater contact grounded). 
Both sockets provide connections to all elec- 
trodes except the anode and each incorporates a 
screen by-pass capacitor of approximately 1100 
ppf. The SK-606 chimney is recommended for 
use with the SK-700 and SK-710 sockets. 

Other sockets suitable for use with the 
4CX300A include the SK-740, SK-760, and SK- 
770. These sockets do not incorporate screen 
by-pass capacitors. The SK-760 and SK-770 
incorporate integral air chimneys. Screen con- 
tacts are connected to the mounting flange in 
the SK-770 and are, therefore, grounded when 
the socket is installed in the usual manner. 


Cooling — The maximum rated ceramic-to- 
metal seal temperature for the 4CX300A is 
250°C. Adequate forced-air cooling must be 
provided to assure that this maximum tempera- 
ture rating is not exceeded. Air flow require- 
ments to maintain seal temperatures at 200°C 
in 50°C ambient air are tabulated below. 


10,000 Feet 


Plate 
Dissipation Pressure Drop Pressure Drop 
(watts) (CFM) (inches of water) (CFM) (inches of water) 


A new, more efficient cooling fin design is 
incorporated in the 4CX300A which results in 
lower airflow requirements. This is reflected in 
the table above (which assumes the use of an 
EIMAC SK-700 or SK-710 socket and SK-606 
chimney). 

At high altitudes and high ambient tempera- 
tures the flow rate must be increased to obtain 
equivalent cooling. The flow rate and correspon- 
ding pressure differential must be determined 
individually in such cases, using the maximum 
rated temperature as the criterion for satisfac- 
tory cooling. 

Cooling effectiveness should also be deter- 
mined on an individual basis if the 4CX300A is 
operated immersed in an insulating fluid such 
as silicone oil, again using the maximum rated 
temperature as the criterion. 


Impact and Vibration — The 4CX300A is 
designed to operate under impact or vibration 
capable of disabling a conventional tube of sim- 
ilar power capabilities. Impact forces up to 
50g with 11-millisecond duration, or vibratory 
accelerations up to 20g at frequencies from 20 
to 2000 cycles per second, will not destroy a 
normal 4CX300A unless unduly prolonged. 

It is not suggested that the 4CX300A be sub- 
jected to abusive treatment unnecessarily, but 
in applications where operation under severe 


environmental conditions is unavoidable the 
4CX300A will provide more reliable service 
than will conventional tubes. 


ELECTRICAL 
Heater Operation — The rated heater voltage 
for the 4CX300A is 6.0 volts. At frequencies 
higher than 300 megacycles the heater voltage 
should be reduced according to the following 
schedule: 


Frequency (MHz ) Heater Voltage (Volts) 


Up to 300 6.00 
300 to 400 5.79 
400 to 500 5.50 


The heater voltage must be maintained within 
+5% of the selected operating voltage if varia- 
tions in circuit performance are to be minimized 
and best tube life obtained. 


Cathode Operation — The 4CX300A employs 
a cylindrical indirectly-heated oxide-coated uni- 
potential cathode. The minimum warm-up time 
is 30 seconds when rated heater voltage is 
applied. 


Grid Operation — The 4CX300A control grid 
has a maximum dissipation rating of 2.0 watts, 
and precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the Typical Operation sections of the data sheet 
whenever possible. 

At frequencies higher than 300 MHz., the 
driving power required by the circuits associated 
with the tube begins to increase, until at 500 
MHz., as much as 30 watts of driving power may 
be required. The power dissipated by the control 
erid increases only slightly, however, in spite of 
the greatly increased driving power required by 
the circuit. Satisfactory 500-megahertz opera- 
tion of the 4CX300A in a stable, “straight- 
through” amplifier is indicated by grid-current 
values below approximately 25 milliamperes. 

In class-A and class-AB, amplifiers, where no 
grid current flows, the grid bias voltage may be 
applied through a resistor. The maximum per- 
missible series resistance per tube is 100,000 
ohms. 


Screen Operation — The maximum rated 
screen dissipation for the 4CX300A is 12 watts. 
The maximum rated dc screen supply voltage is 
300 volts when the tube is operated in class-C 
amplifier or oscillator service, and 400 volts 
when the tube is operated in class-AB or class-B 
amplifier service. 

Under certain operating conditions the screen 
current of a tetrode may reverse. This makes it 
dangerous to rely on a screen-dropping resistor 
or a series regulator to supply the screen voltage 
unless a bleeder or regulator tube is connected 
from screen to cathode. This bleeder should 
draw at least 15 milliamperes for each tube con- 
nected to the screen supply. 

The power input to the screen can be calcu- 
lated from the voltage and current whenever 


the screen-to-cathode potential does not vary. 
Screen modulation or cathode driving of tetrode 
amplifiers can lead to errors in measurement of 
screen input when the effective voltage and cur- 
rent exceed the indicated dc values. When there 
is reason to suspect that the screen input 
exceeds the indicated power, it is advisable to 
maintain the indicated screen power input be- 
low approximately 75% of the rated screen 
dissipation. 

A screen by-pass capacitor of approximately 
1100 ppf is incorporated in the body of the 
EIMAC SK-700 and SK-710 Air-System Sockets 
and is adequate for normal amplifier operation 
at high and ultra-high radio frequencies. Opera- 
tion at low radio frequencies or audio frequen- 
cies may require that additional capacitance 
be connected externally. In the latter case, the 
screen by-pass capacitance within the socket 
helps to eliminate the high-frequency parasitic 
oscillations occasionally encountered in tetrode 
amplifiers. 

The self-neutralizing frequency of the 
4CX300A is above the useful high-frequency 
limit for the tube when either of the sockets 
with integral screen by-pass capacitors is used. 


Plate Operation—The 4CX300A has a finned 
external anode for forced-air cooling. Connec- 
tion to the anode may be made at the top cap or 
cylindrical cooler shell. The latter is usually 
used when the tube is installed in coaxial lines 
or Cavities. 

The absolute maximum plate-dissipation rat- 
ing for the 4CX300A is 300 watts, which is also 
the rated maximum dissipation for class-C 
amplifier or oscillator applications and for class- 
B or class-AB amplifier applications. When the 
4CX300A is used in plate-modulated amplifier 
applications, the plate-dissipation rating is 200 
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watts under carrier conditions, rising to 300 
watts under 100% sine-wave modulation. Plate 
dissipation. may be permitted to exceed the 
maximum rated value for brief periods, such as 
may occur while tuning. 

The maximum rated plate voltage for class- 
AB, operation at frequencies up to 500 mega- 
hertz is 2500 volts. In class-C telegraphy and 
plate-modulated service the maximum rated 
plate voltage for operation up to 500 megahertz 
is 2000 and 1500 volts respectively. However, 
at frequencies below 250 megahertz, a plate 
potential of 2500 volts may be used in class-C 
telegraphy and FM telephony service. 


Modulation — The 4CX300A can be modu- 
lated by any of the methods commonly used 
with tetrode tubes. Its large reserve plate dissi- 
pation makes it especially suited for use in 
screen-modulated and linear amplifiers in which 
the plate efficiency is low. 

Plate modulation can be applied to the 4CX- 
300A when it is operated as a class-C amplifier. 
To obtain 100% modulation with minimum 
distortion the screen supply voltage should be 
modulated in phase with the modulation applied 
to the plate supply voltage. Screen voltage modu- 
lation factors between 0.75 and 1.00 may be 
used. 

“Self-modulation” of the screen by means of 
a resistor in series with the screen supply line is 
not recommended because of the effects which 
require a bleeder from screen to cathode as de- 
scribed under “Screen Operation.” 


Special Applications — If it is desired to 
operate this tube under conditions widely differ- 
ent from those given here, write to EIMAC, 
Division of Varian, for information and recom- 
mendations. 
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POWER TETRODE 


The Eimac 8352/4CX1000K is a ceramic and metal, forced-air cooled, radial- 
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low-voltage, 
high-current tube specifically designed for Class-AB, rf linear-amplifier applications 
where its high gain and low distortion characteristics may be used to advantage. 
The 8352/4CX1000K is similar to the 8168/4CX1000A but contains a solid screen ring 
that improves isolation between input and output circuits and permits use of the tube 
in UHF service. 


GENERAL CHARACTERISTICS 


8352 ali 
* 4CX1000K , 
Liber | 


ELECTRICAL gf 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - - - 3 minutes Ds 
Heater: Voltage E : - = = E - : = - - 6.0 volts 4 
Current - - - - - - - - - 8.1 9.9 amperes % 
Transconductance (Inb=1.0 ampere) - - - - - - 37,000 umhos ho 
Direct Interelectrode Capacitances, Grounded Cathode:* ~< 
Input - - - - - - - - - - 77 90 uuf 
Output - - - - - - - - - 1] 13 uuf 
Feedback - - - - - - - - - - - - 0.022 uuf 
ry Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 
Input - - - - - - - - - - - - - - - - - ees 2.5 38.0 uuf 
Output - - - - - - - - - - - - - - - - - 11 13 uuf 
Feedback - - - - - = - = - : = Z : : : - = : : 0.004 uuf 
Maximum Useable Frequency” - - - = 5 “ - : : s a “ 4 5 = a - 400 Mc 
*In shielded fixture. 
MECHANICAL 
Base - - - - - - - - - = : - : - : = - Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - ¢ : - : . 2 Z = 3 4 E =) 2250S8C 
Anode Core - - - : : - < Z - : “ = z E - : = = 250597G 
Recommended Socket - - - - - - 2 : z 2 - 2 : 2 - - Eimac SK-820 or SK-830 
Operating Position - - - - : = z . : : : 2 E : ; : t : - Any 
Maximum Over-All Dimensions: 
Height - - - - - - : - : : - : : : : - - - - 4.8 inches 
Diameter - - = - - - : = . : - 2 £ = : - - - 3.37 inches 
Net Weight - - - - - - 2 - : = E 2 ~ : = - = - - - 27 ounces 
RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 Mc) 
DC Plate Voltage - - - - - - 2000 2500 3000 volts 
LINEAR AMPLIFIER—Class AB or B DC Screen Usinige SRT Stes erite 325 325.=S «325 volts 
(Single Side-Band Suppressed-Carrier Operation) DC Grid Voltage! - - - - - —60  —60 —60 volts 
Zero-Signal DC Plate Current - . - 250 250 250 mA 
MAXIMUM RATINGS Single-Tone DC Plate Current - - - 890 885 875 mA 
DC PLATE VOLTAGE - = - - 3000 MAX. WATTS Two-Tone Average DC Plate Current - 645 650 635 mA 
DC SCREEN VOLTAGE - Z z, Fs 400 MAX. VOLTS Zero-Signal DC Screen Current* - - 8 6 5 mA 
i 4 * - - 5 35 35 mA 
Bee tense ReNT » ; 4 ; 10 MAX: “AMP epee be make Current* ‘i 8 8 mA 
; PLATE DISSIPATION - . - - 1000 MAX. WATTS Plate’ OufpuiPowerts es Sn ee 930 1300 1630 watts 
P’ SCREEN DISSIPATION - -  -  - 12 MAX. WATTS rays iene 
} GRID DISSIPATION - - - - 0 MAX. WATTS ‘Adjust grid bias to obtain listed zero-signal plate current. 
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AUDIO AMPLIFIER OR MODULATOR Class AB, 


MAXIMUM RATINGS - 


DC PLATE VOLTAGE - - - 3000 MAX. VOLTS 
DC SCREEN VOLTAGE - - 400 MAX. VOLTS 
DC PLATE CURRENT - - - 1.0 MAX. AMP 

PLATE DISSIPATION - - - 1000 MAX. WATTS 
SCREEN DISSIPATION - - - 12 MAX. WATTS 
GRID DISSIPATION - - - . 0 MAX. WATTS 


TYPICAL OPERATION Sebitaget wave, two tubes unless noted) 


DC Plate Voltage - - - - - 2000 2500 3000 volts 
DC Screen Voltage - - - - - - 325 325 325 volts 
DC Grid Voltage? - - - - - —60 —60 —60 volts 
Zero-Signal DC Plate Cran - - . - 500 500 500 mA 

Max-Signal DC Plate Current - - - 78 een! 1.75 amps 
Zero-Signal DC Screen Current*  - - - 16 12 10 mA 

Max-Signal DC Screen Current* - - - 70 70 70 mA 

Effective Load, Plate to Plate - - - 2040 2850 3680 ohms 
Driving Power - - - - 0 0 0 watts 
Max-Signal Plate Cupar Power_ - - - 1860 2600 3260 watts 


*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


“TYPICAL OPERATION" data are obtained by calculation from published characteristic curves; NO ALLOWANCE is made for circuit losses. 
Adjustment of the grid bias to obtain the specific zero-signal plate current is assumed. The screen voltage required to obtain the listed value 


of maximum plate current, without drawing grid current, MAY VARY from the typical values shown. These conditions are valid to approximately 100 


Mc. at higher frequencies, power output will be lower due to tube and circuit losses. 


APPLICATION 


MECHANICAL 


Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals PAROLE. 
Anode Core BAROMC: 


A flow rate of 25 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi- 
pation at sea level and with inlet air temperatures up to 
40°C. Under these conditions, 25 cfm of air flow cor- 
responds to a pressure difference across the tube and 
socket of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob- 
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap- 
plied to the tube. 


At higher altitudes and at UHF increased air flow 
will be required. For example, at an altitude of 10,000 
feet, a flow rate of 37 cfm will be required and will be 
obtained with a pressure drop across tube and socket of 
0.3 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater—The rated heater voltage for the 4CX1000K 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control Grid Operation—The grid dissipation rating 
of the 4CX1000K is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average grid-current rating is zero, 
peak grid currents of less than five milliamperes as read 
on a five-milliamperes meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen Grid Operation—Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000K and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000K is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
dc screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 


Plate Operation—The maximum rated plate dis- 
sipation power is 1000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal at low frequencies or a circular clamp 
or spring-finger collet encircling the cylindrical outer 
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surface of the anode cooler may be used at high fre- 
quencies. 


Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 


Special Applications — If it is desired to operate this 
tube under conditions different from those given here, 
write to the Power Grid Tube Marketing, EIMAC, Divi- 
sion of Varian, San Carlos California, for information 
and recommendations. 
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The EIMAC 4X150A and 4X150D tetrodes are compact power tubes 
intended for use as amplifiers, oscillators, or frequency multipliers at fre- 
quencies up to 500 megahertz. The 4X150A is designed to operate with a 
heater voltage of 6.0 volts, whereas the 4X150D is designed for operation at 
a heater potential of 26.5 volts. Otherwise, the two tube types have identi- 
cal characteristics. 

Recent improvements in the 4X150A and 4X150D have allowed an 
increase in maximum plate-dissipation ratings for all classes of service. 
Further, the maximum plate-voltage rating has been raised for operation at 
frequencies below 150 megahertz. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, roe Min. Nom. Max. 
Heating Time - BN rei!) 60 seconds 
Cathode-to-Heater Poreneal - = +150 volts 
Heater: Voltage 4X150A - - - - 6.0 volts 
S Current 4X150A - - - - - 23 3.8 amperes 
Voltage 4X150D - - - =- - 26.5 volts 
Current 4X150D - - - - - 0.5 0.62 ampere 
Amplification Factor (Grid-to-Screen) - 4 6 
Direct Interelectrode Capacitances, Grounded Cathode: * Min. Max. 
Input Bl SE ta he eae Pe Pate OS ay ee ca 14.5 17.0 ppt 
OCU tee We ee ei ie Pee ie a Fete! ote ss 4.0 4.3 ppt 
Feedback SB oe) ee en ee er oe ee) rs ee ee, 0.05 ppt 
PrecuenCysLOrsVAXIMIIa at oS ake ico i om ri ie eae Pe ie) ene 150 MHz 
Berairestil cen Er eCOUCI Cygne mensnr en aimee melee er mee nh ne nye 500 MHz 
*In Shielded Fixture 
MECHANICAL 
Base ee aCe RP em PN Cele hay ee rah eo Special 20spE 
Maximum Operating Temperatures: 
Basewsed see at) mm 175°C 
ANCE oea lees Wee meee eee = em ee PR Bem me 200°C 
(Mateo Ofertcee 2 Sa 8S i ee en eee I 250°C 
Recommended socket). 9 =  -—)) =" = 9= =~ => = - -  - = EMAC SK-600 series 
Pimper iting POsiiOn emma ew gem eh = ee mh fom we es Fie Any 
Maximum Dimensions: 
Heicht eee es ee er) eShaee eo Pie pete i ne = 6 2.404 inches 
Diameter oe: en ete ee Ar Po te ew een 1640 inenes 
Get inetes SE SE ee oe ia ee Te Tr Forced Air 
Net Weight - - Se een ee en ha eT FT em ey ey he, BP. CA SOUICES 
a Shipping Weight CAS Scot OP Ce ee ee a a 1.6 pounds 
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TYPICAL OPERATION Frequencies up to 150 MHz 500 MHzt é 
RADIO-FREQUENCY POWER DC Plate MONE - - 500 1000 1500 2000 ay vee 
DC Screen Voltage - = PeJ0) Peo) PO) AYO, 250 volts 
AMPLIFIER OR OSCILLATOR DC Grid Voltage - - —90 —90 —90 —90 —80 volts 
Class-C Telegraphy or FM Telephony DC Plate Current - - 250 250 250 250 200 ma 
(Key-down conditions) DC Screen Current* - 45 38 21 19 7 ma 
DC Grid Current* -~ - 35 31 28 26 10 ma 
MAXIMUM_RATINGS Peak RF Grid Voltage* - 114 114 112 112 — volts 
DC PLATE VOLTAGE: Driving Power - ‘4- 4.0 3.5 Se Dag, 10 watts 
Up to 150 megahertz - - 2000 VOLTS Plate Input Power - - 125 250 375 £500 250 watts 
150 to 500 megahertz - - 1250 VOLTS Plate Output Power - 70 190 280 390 140 watts 
DC SCREEN VOLTAGE - = 300 VOLTS “Approximate values. 
DC GRID VOLTAGE = = a 5 ORNVOETS: +The typical performance figures for 500-megahertz operation were obtained by direct 
DC PLATE CURRENT - = - 250 MA esaicanast Th Ore SUB Ta a ee 
PLATE DISSIPATION - - - 250 WATTS Seat i , : : 
SCREEN DISSIPATION - - — - 12 WATTS NOTE: Heater voltage was reduced to 5.5 volts and 24.3 volts for the 4X150A and 4X150D 
GRID DISSIPATION - - - 2 WATTS respectively. 


PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER 
Class-C Telephony (Carrier Conditions) TYPICAL OPERATION (Frequencies up to 150 megahertz) 
DC Plate Voltage res te ei ts F500) T0001 600evalts 
MAXIMUM RATINGS DG Screcni Voltages ail) aise) 250 ee SOS meet 
DC PLATE VOLTAGE: DC Grid Voltage ~ =.= +. «= —]50 —150 —]50svolts 
Up to 150 megahertz - - 1600 VOLTS DC Plate Current of eee > = 200 200m 00emna 
150 to 500 megahertz -~ - 1000 VOLTS NGiScraen Currents 2s eee ee Le ee 25 20 18 ma 
DC SCREEN VOLTAGE - - 300 VOLTS DC Grid Current* ez = a wd ie 23 ON Bh ae 
DC GRID VOLTAGE - - - -—250 VOLTS Peak RF Grid Input Voltage* Pam AR Pe? Laie sue f 
DC PLATE CURRENT - - - 200 MA Driving Power - - a) Say =) 400573 6 Go wars 
PLATE DISSIPATION — - - = 165 WATTS Plate Input Power - - - - - 100 200 320 watts 
SCREEN DISSIPATION -  -~— - 12 WATTS Plate Output Power - - - - - 47 140 250 watts 
GRID DISSIPATION - - - 2 WATTS *Approximate values. 


AUDIO-FREQUENCY AMPLIFIER DC Plate Voltage 1000 1500 2000 volts 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


OR MODULATOR DC Screen Voltage -- = is = |) 3507 “S50 G9S350a00lts 
Class-AB, DC Grid Voltage! - - - - —55 —55 —55 volts f 
Zero-Signal DC Plate Corrent - -  - 200 200 200 ma 
MAXIMUM_RATINGS (per tube) Max- st, DC Plate Current - - - 500 500 500 ma 
Max-Signal DC Screen Current - - 20 16 10 ma 
BCR ATE VY OLUACE gees meecuony Lie Effective Load, Plate to Plate - -  - 3500 6200 9500 ohms 
DC SCREEN VOLTAGE - - 400 VOLTS * 
DC PLATE CURRENT - - - 250 MA Peak AF Grid Input Waltage (per Tube) - 50 50 50 volts 
PLATE DISSIPATION =<) = 1) 280; WATTS| UNODT/TH RG Hihies seas con ae Oman 
SCREEN DISSIPATION -  -_ - 12 WATTS rApproniicate Waites. Para e 
GRID DISSIPATION - - - 2 WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, (Carrier Conditions) TYPICAL OPERATION (Frequencies up to 150 megahertz) 
MAXIMUM. RATINGS DC Plate Voltage - = = = + 1000 1500 2000 volts 
DC PLATE VOLTAGE: DC Screen Voltage - - - - - 350 350 350 volts 
DC Grid Voltage! - - = = —55 —55 —55 volts 
Up te 150 megshert2 i aamy, «000 VOlTS) | SZero-Signal DC Plate.curret= = 6 100MM COMM ONE 
150 to 500 megahertz -~ - 1250 VOLTS 
DC Plate Current == = Fe 150 Re SOmeeloORma 
DC SCREEN VOLTAGE - - 400 VOLTS * 
DC Screen Current* - - - - - —3 —4 —4 ma 
DC PLATE CURRENT - - - 250 MA P * 
Peak RF Grid Voltage ee. oe 25 25 25 volts 
PLATE Diss EATION ts a eoURyV Ids Plate Output Power - - - -— = 30 50 65 watts 
SCREEN DISSIPATION -  - - 12 WATTS Chocuaera aie 
GRID DISSIPATION - - - 2 WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR TYPICAL OPERATION (Frequencies up to 150 megahertz) 
DC Plate Voltage = = = = = 10005751500 2000: volts 
AMPLIFIER, SSB a DC Screen Voltage - - - - - 350 350 350 volts 
Class-AB: (Single-Tone Conditions) DC Grid Voltagel ist ted Glin oe 5 hes Speen Rerolia 
Peak RF Grid Voltage* - - - - 50 50 50 volts 
MAXIMUM_RATINGS Zero-Signal DC Plate Current - - - 100 100 #100 ma 
DC PLATE VOLTAGE: Single-Tone DC Plate Current - - = PO) P40) G9). IE 
Up to 150 megahertz - - 2000 VOLTS Two-Tone DC Plate Current - - - 190 190 190 ma 
150 to 500 megahertz - - 1250 VOLTS Single-Tone DC Screen Current* - - 10 8 5 ma 
DC SCREEN VOLTAGE a 3 400 VOLTS Two-Tone DC Screen Current* - - 2 —!l —2 ma 
BDC PLATE CURRENT. eee 250 MA RF Load Impedance - - - -  - 1750 3100 4750 ohms 
PLATE DISSIPATION. - y es 250 WATTS Single-Tone Plate Input Power - - 250 375 £500 watts 
SCREEN DISSIPATION. - e ¥ 12 WATTS Sino pone ele Output Power is = 120 PA Wes 300 watts 
roximate values 
GRID DISSIPATION - - - 2 WATTS iAstust to obtain listed zero-signal plate current. 


NOTE: ‘‘TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance for circuit 
losses, either input or output, has been made. 

In class-C operation, adjustment of the r-f grid drive to obtain listed plate current at the listed grid bias, screen voltage, and plate voltage is assumed. 
Resultant screen and grid currents will vary from tube to tube, but little change in output power will be noted. 

In class-AB, linear operation, screen current will also vary from tube to tube but is a useful indicator of relative linearity. In general, less screen 


Current means better linearity, providing other conditions are held constant. The same degree of linearity will be obtained from different tubes if loading 
and drive are adjusted to give the same plate and screen currents, although output power may vary from tube to tube. 
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APPLICATION 


MECHANICAL 
Mounting — The 4X150A and 4X150D may 
be operated in any position. An EIMAC Air- 
System Socket, SK-600 series, or a socket having 
equivalent characteristics, is required. Sockets 
are available with or without built-in screen 
capacitors and may be obtained with either 
grounded or ungrounded cathode terminals. 
Cooling — Sufficient forced-air cooling must 
be provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C 
with an inlet air temperature of 50°C are tabu- 
lated below. These requirements apply when a 
socket of the EIMAC SK-600 series and an 
EIMAC SK-606 chimney are used with air flow 
in the base to anode direction. 


10,000 FEET 


Pressure Pressure 
Dissipation Air Flow Drop (Inches Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 


200 3.6 34 9.25 oO 
250 4.8 Rote) 7.00 8 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. The blower must be designed 
to deliver the air at the desired altitude. 

At 500 MHz or below, base-cooling air require- 
ments are satisfied automatically when the tube 
is operated in an EIMAC Air-System Socket and 
the recommended air-flow rates are used. Expe- 
rience has shown that if reliable long-life opera- 
tion is to be obtained, the cooling air-flow must 
be maintained during -standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodi- 
cally and cleaned when necessary to remove 
any dirt which might interfere with effective 
cooling. 

Vibration — These tubes are capable of sat- 
isfactorily withstanding ordinary shock and 
vibration, such as encountered in shipment and 
normal handling. The tubes will function well 
in automobile and truck mobile installations and 
similar environments. However, when shock 
and vibration are expected to exceed approxi- 
mately 5g units, it is suggested that the EIMAC 
4CX300A be employed. 


ELECTRICAL 

Heater — The rated heater voltage for the 
4X150A and 4X150D is 6.0 volts and 26.5 volts, 
respectively, and the voltage should be main- 
tained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. 
The heater voltage must be maintained within 


SEA LEVEL 


Plate 


+5% to minimize these variations and to obtain 
maximum tube life. 

At frequencies above approximately 300 
megahertz, transit-time effects begin to influ- 
ence the cathode temperature. The amount of 
driving power diverted to heating the cathode 
by back-bombardment will depend upon fre- 
quency, plate current, and driving power. When 
the tube is driven to maximum input as a 
“straight-through” class-C amplifier, the heater 
voltage should be reduced according to the table 
below: 


Frequency, MHz 4X150A 4X150D 
300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


Cathode Operation — The oxide-coated uni- 
potential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated dc input current is 200 milliamperes 
for plate-modulated operation and 250 milli- 
amperes for all other types of operation except 
pulse. 

The cathode is internally connected to the 
four even-numbered base pins, and all four of 
the corresponding socket terminals should be 
used to make connection to the external circuits. 
At radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage 
be applied for a minimum of 30 seconds before 
other operating voltages are applied. Where the 
circuit design requires the cathode and heater 
to be operated at different potentials, the rated 
maximum heater-to-cathode voltage is 150 volts 
regardless of polarity. 


Control Grid Operation — The maximum 
rated dc grid bias voltage is —250 volts and the 
maximum grid dissipation rating is 2.0 watts. 
In ordinary audio and radio-frequency amplifiers 
the grid dissipation usually will not approach 
the maximum rating. At operating frequencies 
above the 100-megahertz region, driving-power 
requirements for amplifiers increase noticably. 
At 500 megahertz as much as 20 watts of driving 
power may have to be supplied. However, most 
of the driving power is absorbed in circuit losses 
other than grid dissipation, so that grid dissipa- 
tion is increased only slightly. Satisfactory 500- 
megahertz operation of the tubes in a stable 
“straight-through” amplifier is indicated by grid- 
current values below approximately 15 milli- 
amperes. 

The grid voltage required by different tubes 
may vary between limits approximately 20% 
above and below the center value, and means 
should be provided in the equipment to accom- 


modate such variation. It is especially important 
that variations between individual tubes be 
compensated when tubes are operated in paral- 
lel or push-pull circuits, to assure equal load 
sharing. 

The maximum permissable grid-circuit resis- 
tance per tube is 100,000 ohms. 


Screen-Grid Operation—The maximum rated 
power dissipation for the screen grid is 12 watts, 
and the screen input power should be kept be- 
low that level. The product of the peak screen 
voltage and the indicated dc screen current 
approximates the screen input power except 
when the screen current indication is near zero 
or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum 
of the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliameter. This is a normal 
characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 

Self-modulation of the screen in plate-modu- 
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modula- 
tion from a tertiary winding on the modulation 
transformer or by means of a small separate 
modulator tube will usually be more satisfactory. 
Screen-voltage modulation factors between 0.75 
and 1.0 will result in 100% modulation or plate- 
modulated rf amplifiers using the 4X150A or 
4X150D. 


Plate Operation—The maximum rated plate- 
dissipation power is 250 watts. In plate-modu- 
lated applications the carrier plate-dissipation 
power must be limited to 165 watts to avoid 
exceeding the plate dissipation rating with 100% 


i 4X150A, 4X150D 


sine wave modulation. The maximum dissipa- 
tion rating may be exceeded for brief periods 
during circuit adjustment without damage to 
the tube. 


Multiple Operation —Tubes operating in par- 
allel or push-pull must share the load equally. It 
is good engineering practice to provide individ- 
ual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


UHF Operation — The 4X150A and 4X150D 
are suitable for use in the UHF region. Such 
operation should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 


Special Applications —If it is desired to operate 
these tubes under conditions widely different 
from those given here, write to Power Grid Engi- 
neering, EIMAC Division of Varian, San Carlos, 
Calif., for information and recommendations. 
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PREFORMED CONTACT FINGER STOCK 


EIMAC Preformed Finger Stock is a prepared strip of spring material, 
slotted and formed into a series of fingers, designed to make a sliding 
contact. 


EIMAC Finger Stock provides excellent circuit continuity between 
components with adjustable or moving contact surfaces. It is especially 
suitable for making connections to tubes with coaxial terminals or to moving 
parts, such as long line and cavity circuits. It is also useful as an electrical 
“weather stripping” around doors in equipment cabinets and “screen” rooms. 
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The base material is a non-ferrous spring alloy, heat treated for more 
positive spring action and silver plated for better rf conductivity. No further 
forming of the material should be attempted. The minimum bending radius 
of curvature for the material is 0.75 inch. It may be secured by any suitable 
mechanical means or by soft soldering. If torch-soldering is attempted, 
extreme care must be exercised to prevent overheating which will anneal 
the material, resulting in loss of its elastic properties. 


EIMAC Contact Finger Stock is heat treated to a minimum tensile 
strength of 170,000 pounds per square inch. 
EIMAC Contact Finger Stock is available (on special factory order) in the following semi- 


finished states: 
CF-101 through CF-901: Slotted and formed (Not heat treated or plated ) 
CF-102 through CF-902: Slotted, formed, and heat treated ( Not plated ) 
CF-103 through CF-903: Slotted, formed, and plated (Not heat treated) 


Orders should allow approximately ninety days for completion since these semi-finished materi- 
als are not carried in stock. 
Contact Finger Stock which has not been heat treated can be formed to different shapes by the 


user, after which it may be heat treated. FIMAC can not undertake heat treatment or plating of 
semi-finished Contact Finger Stock after it has been further formed by a customer. 
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A suitable heat treating schedule consists of holding the unplated material at 600°+5°F for 2.5 
hours in air, after which it must be cleaned and plated. Heat treating the material in a controlled 
atmosphere such as cracked natural gas, disassociated ammonia, or forming gas will minimize 
oxidation. Finger stock should be held in a suitable jig or fixture during heat treating to prevent 
deformation. 

CF-100, CF-700, and CF-800 incorporate “spooned” fingers to prevent scratching the contact 
surface (see drawings on reverse side of sheet). 


EIMAC Contact Finger Stock is supplied in 36-inch lengths. 


(Revised 8-15-66) © 1962, 1966 Varian Printed in U.S.A. 
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NOTE—The above dimensions should be regarded as carrying normal manufacturing tolerances because of variations 


in the shearing, forming and heat-treating processes. 


The SK-306 and SK-316 Air-System Chimneys are intended for use 
with the tube and socket combinations listed below. They are used to direct 
cooling air to the tube’s anode cooling fins after it has been forced through 
the companion Air-System Socket. 


MATERIALS 


These chimneys are molded from a white thermosetting polyester 
premix compound per MIL-R-7575. 


INSTALLATION 


The SK-306 mounts above the chassis or plenum and is secured by the 
eight mounting screws that secure the SK-300 or SK-300A socket. 


The SK-316 mounts above the chassis with four separate mounting 
screws on 8+3’’ diameter pitch circle. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY 


SK-316 4CX15,000A SK-300A 


SK-306 4CX5000A SK-300 
4CX5000R 
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SK-306 
SK-316 


AIR-SYSTEM 
CHIMNEYS 


SK-306 Chimney shown 
with 4CX5000A and 
SK-300 socket 


SK-306 — 5.5 ounces 
SK-316 — 11 ounces 


Printed in U.S.A. 
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(SEE NOTE 2) 


NOTES‘ 
1, OMS. (NM INCHES 


2. D/AS. NOTED ARE AVERAGE 
OF OIA. MEASUREMENTS 
TAKEN 90° APART WITH PART 
UNRESTRAINED 

3. MAX, OPERATING TEMP /25°C 

9. MAT'L: 

POLYESTER PRE-MIK COMP. 
GREY) FIBERGLASS PER MIL-& 
-7675. ; 


EIMAC SK-510 


SOCKET 


The EIMAC SK-510 is one of the Air-System Sockets recommended for 
use with those tube types listed at the bottom of the data sheet or other 
tube types having the same special five-pin base. Two glass Air-Chimneys are 
available for use with this socket depending upon the tube type used. The 
SK-506 Air-Chimney is recommended for use with tube types 4-1000A, 
4-1000B and 4PR1000A and the SK-516 Air-Chimney with the 3-1000Z. 
When this socket is used, connection is made to each of the tube electrodes, 
except the anode. The SK-510 is humidity and salt-spray resistant. 


BASE CONNECTIONS 

The SK-510 Air-System Socket consists of five base pin contacting terminals. The terminals are 
shown on the outline drawing. Four special grounding clips are provided for use with tubes which 
incorporate metal base shells. It is recommended that these clips be used to prevent the build up of 
large potentials on the metal shell. 


MATERIALS AND FINISHES 

The shell or body of the socket is meta-phthalate, per MIL-P-19833. The base contact terminals 
are fabricated of beryllium-copper, per QQ-C-533, heat-treated after forming, then silver-plated, per 
QQ-S-365. Eight clips are provided for grounding the metal base shell and holding the Air-Chimney. 
They are fabricated of beryllium-copper, heat-treated after forming, then cadmium-plated, per QQ- 
P-416. 


INSTALLATION 

The SK-510 Air-System Socket can be mounted on a chassis deck, partition or pressurized com- 
partment. Chassis mounting is accomplished by cutting a 334” hole in the chassis deck or partition. 
The socket is then placed in the hole and fastened in place by four 6-32 machine screws through the 
four screw holes provided for fastening. This socket has a 23@’’ O.D. round neck extending 34” 
below the main socket body which provides means for connecting any standard type air-duct to the 
base. Four additional clips are provided for holding the Air-Chimney. 


The SK-510 Air-System Socket is Recommended for use with the following tube types: 


3-1000Z 4-1000B 
4-1000A 4PR1000A 


NET WEIGHT - - - - - = - - “ ~ - 7 S - - - 6.5 ounces 
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35 DIA. HOLE 
THRU CHASSIS 


CLIPS GROUND TUBE 
BASE & OR HOLD AIR 
FLOW CHIMNEY 
SERSINOTERS 


6-32 MACHINE SCREWS 
MOUNT CLIPS & 


SOCKET ON CHASSIS 


TOP VIEW 
SEE NOTE | 


NOTES: 
SEE NOTE 2 


h SOCKET SHELL-MATL: DIALLYL PHTHALATE. 
2. TUBE_P/N CONTACT CLIPS - MATE? 
BERYLLIUM COPPER. HEAT TREATED. 
FINISH: S(LVER PLATEL. 
3 CHIMNEY CLIP S- MATL: BERYLL/ICM 
COPPER, HEAT TREATEL- 
FINISH 2 CADMIUM PLATED. 
PART NO- 2 115844N PER EMAC 
DWG 5842. 


SK-510 


The EIMAC SK-606, SK-626 and SK-636B Air-System Chimneys are 
intended for use with those tube and socket combinations listed below. 


They are used to direct cooling air into the anode radiator on the tube 
types listed below. 


The SK-636B also helps hold the tube in place by means of a clamping 
band around the tube’s radiator. 


MATERIALS 

The SK-606 and SK-626 are made of high temperature ceramic. The 
SK-636B is molded of diallyl meta-phthalate per MIL-P-19833. The clamp- 
ing band on this socket is made of beryllium copper per QQ-S-365. A neo- 
prene “O” ring is furnished in a recess at the bottom of the socket to more 
effectively seal the chimney to the socket. 


INSTALLATION 

The SK-606 and SK-626 ceramic chimneys are installed by slipping 
them over the tube radiator. They are held in place by their own weight or 
by some suitable clamping means. 


The SK-636B is secured to the chassis over the companion Air-System 
Socket by means of four #6 screws. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY SOCKET 


SK-606 SK-600 
SK-600A 
SK-610 
SK-640 


4X150A 
4X150D 
4X150R 
4X150S 


SK-620 4CX250B 
SK-626 SK-620A 4CX250F 
SK-636B SK-630 4CX250R 

SK-630A 7580 


4CX300A 
4CX300Y 


SK-700 
SK-710 
SK-711A 


SK-606 


Net Weight - . “ Z . : 3 £ = : : ! i 
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SK-606 
SK-626 
SK-6368 


AIR-SYSTEM 
CHIMNEYS 


SK-606 — 1.4 ounces 
SK-626 — 1.4 ounces 
SK-636B — 1.4 ounces 


Printed in U.S.A. 


Lx Bie dent} SK-606, SK-626, SK-636B 


DIMENSION DATA conn TO oa? DIMENSION DATA 


DETAIL A 


DETAIL A 
2x 
4 Ao 
64 
| DS | 
4 
,008 


SEE DETAIL A 
SEE DETAIL A DETAIL B Naoki lee 
2x 
FLAT 6) 
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SEE DETAIL B 
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SEE DETAIL B 


SK-606 SK-626 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


rer. | MIN. MAX. i NOM. 
A 2.609 | 2.64/ ! 


SK-636B 


Al 


DB 


NOTES 
SILVER PLATED AS PER QQ-S-365 


2 CHIMNEY-MATL DIALLYL META-PHTHALATE PER MIL-P-19833 
3 CLAMP PROVIDES A MIN. 3 LBS. RETENTION ON A 1.625 DIA. TUBE 


SK-636B 


NEOPRENE "O"RING 1 STRAP & BRACKETS OF CLAMP - MATL BE CU PER FED SPEC QQ-C-533 


EIMAC SK-740 


Division of Varian 


: RS Ra eae AIR-SYSTEM 
SOCKET: 


The EIMAC SK-740 Air-System Socket is recommended for use with 
those tubes listed at the bottom of the page or other tube types having this 
special breech-block base. This socket is not intended for use with an Air- 
Chimney, but is particularly useful in applications where transverse air 
cooling, heat-sink or immersion cooling is intended. When this socket is 
used, connection is made to each of the tube electrodes except the anode. 
The SK-740 is humidity and salt-spray resistant. 


BASE CONNECTIONS 

The SK-740 socket consists of five sets of ring contacts: they are from 
top to bottom: 1. screen-grid, 2. control-grid, 3. cathode, 4. heater, 5. heater. 
Each set of contacts consist of six separate contacting tabs. The tube ele- 
ments are connected to their external circuits by two diametrically-opposed 
solder tabs. The SK-740 has no grounded contacts. 


MATERIALS AND FINISHES 

The mounting plate of the socket is fabricated of nickel-plated brass. The contact rings and 
tabs are of beryllium copper, per QQ-C-533, heat-treated after forming, then silver-plated. The rivets 
and washers are of brass, silver and nickel-plated respectively. All silver-plating per QQ-S-365 and 
nickel-plating per QQ-N-290. The ten contact terminals are solder-dipped to insure firm, dependable 
solder contact. The insulating wafers and the stop yoke of the socket are molded of a flameproof 
diallyl meta-phthalate, per MIL-P-19833. 


INSTALLATION 

The SK-740 Air-System Socket is designed for under-chassis mounting and requires a 1.593 
inches diameter hole through the chassis deck. Four screw holes are provided for fastening as shown 
in the outline drawing. 


The SK-740 Air-System Socket is recommended for use with the following tube types: 


4CNI15A 4CX300A 
4CX125C 4CX300Y 
4CX125F 


Note: A separate means of directing air is required when using the SK-740 with the 4CX300A and 
4CX300Y. For applications using these two tubes, the SK-760 and SK-770 Air-System Sockets are 
recommended. These contain an integral chimney. 


NET WEIGHT - - - - - - - - - . a - - - - - 1.5 ounces 
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CONNECTIONS 
1.SCREEN GRID 
2.CONTROL GRIO ey 
3.CATHODE 
4.HEATER 
5. HEATER 


SK-760 


AIR-SYSTEM 


SOCKETS 


The EIMAC SK-760 and SK-770 Air-System Sockets are recommended 
for use with those tubes listed at the bottom of the page or other tube types 
having this special breech-block base. These sockets incorporate a built-in 
integral chimney. When these sockets are used, connection is made to each 
of the tube electrodes except the anode. The screen contacts on the SK-760 
are not connected to the metal mounting plate, while the screen contacts 
on the SK-770 are connected to the metal mounting plate. The SK-760 has 
no grounded contacts. The SK-760 and SK-770 are humidity and salt spray 


resistant. 


BASE CONNECTIONS 

The SK-760 and SK-770 Air-System Sockets consist of five sets of ring contacts; they are from 
top to bottom: 1. screen-grid, 2. control-grid, 3. cathode, 4. heater, 5. heater. Each set of contacts 
consist of six separate contacting tabs. The tube elements are connected to their external circuits 
by two diametrically opposed solder tabs. 


MATERIALS AND FINISHES 

The mounting plates of these sockets are fabricated of silver-plated brass. Contact rings and 
tabs are made of beryllium copper, per QQ-C-533, heat-treated after forming, then silver-plated. The 
rivets and washers are of brass, silver and nickel-plated respectively. All silver-plating is in accor- 
dance with QQ-S-365 and nickel-plating per QQ-N-290. The ten contact terminals are solder-dipped 
to insure firm, dependable solder contact. The insulating wafers and the stop yoke of the sockets are 
molded of a flameproof diallyl meta-phthalate per MIL-P-19833. 


INSTALLATION 

The SK-760 and SK-770 Air-System Sockets were designed for under-chassis mounting and re- 
quire a 1.593 inches diameter hole through the chassis deck and four screw holes are provided for 
fastening as shown on the outline drawing. 


The SK-760 and SK-770 Air-System Sockets are recommended for use with the following tube types: 
4CX300A 4CX300Y 


NET WEIGHT - - - - - - - - 2 - - - - - - - 1.5 ounces 
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CONNECTIONS 

1. SCREEN GRID 
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SK-900 
EI MAC SOCKET 


SK-906 


CHIMNEY 


The EIMAC SK-900 Air-System Socket and companion SK-906 Air 
Chimney are intended for use with the EIMAC 4X500A. The socket makes 
connection to each of the tube electrodes except the anode. A screen-grid 
by-pass capacitor is incorporated as an integral part of the socket. 


BASE CONNECTIONS 

Filament, control-grid, and screen-grid pins of the tube are engaged 
by four self-aligning pin-jacks supported in a disk of low-loss material 
and terminating in 10-32 studs. The connecting leads to these studs must 
be sufficiently flexible to allow free movement of the pin-jacks or the 
self-aligning feature will be impaired. The supporting insulating disk 
rests on a shoulder turned into the bottom of the socket body and is held 
in place by four machine screws which act as clamps. This design per- 
mits the insulation and terminal assembly to be rotated to any conveni- 
ent position and clamped firmly in place. 


SCREEN-GRID BY-PASS CAPACITOR 

@ This capacitor utilizes polyester film as the dielectric and is encap- 
sulated in epoxy resin. The capacitance is 650 uuf+20% and is rated at 
700 working volts. One side of the by-pass capacitor contacts the screen- 
grid flange of the tube through eight spring fingers and the other side 
is directly connected to the socket body. 


INSTALLATION 

The SK-900 Air-System Socket is designed for under-chassis mounting and requires a 354-inch 
hole through the chassis deck. The socket is held in place by four 8-32 machine screws running 
through the chassis and into tapped holes in the cast aluminum socket body. One side of the screen- 
grid by-pass capacitor is automatically grounded to the chassis when this mounting method is used. 

An air blower may be connected to the socket air-inlet by means of a duct terminating in a 
cylindrical fitting of 14-inch OD or the entire chassis may be pressurized. 

Pressure drop across the socket and tube (with SK-906 installed may be measured by a man- 
ometer arranged to indicate the pressure difference between the air in the socket (or pressurized 
chassis) and the surrounding air. A 44-28 tapped hole is provided in the socket body to facilitate 
the installation of a fitting. A suitable fitting will have a hole diameter of approximately 1/64-inch 
and when installed, must be flush with the inner wall of the socket to avoid inaccurate pressure 
measurements. 


SK-906 AIR CHIMNEY 
The air chimney is molded of fiber-glass reinforced silicone resin and fitted with an anode 
clamp. It effectively directs the flow of air to the anode cooling fins with minimum pressure drop and 
& is recommended for use with each SK-900 Air-System Socket. 
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Ps este 
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CHASSIS 


MOUNTING SCREW. | 


CONTROL se © 
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ITS 
AIR INLET 
7 NOTE: 
S ALL DIMENSIONS IN 
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1 
SCREEN GRID 
. SK-900 SOCKET 
19 (.166) DRILL THRU (TO CLEAR 8-32) 


4 HOLES 


SK-900 CHASSIS DRILLING 


EIMAG SK-1300 


SOCKET 


The EIMAC SK-1300 Air-System Socket has been designed for use with 
the tube types listed at the bottom of this sheet. The socket is intended for 
mounting on a pressurized chassis or plenum, allowing air-cooling of the 
tube base and terminals. 


BASE CONNECTIONS 

The SK-1300 Air-System Socket is provided with three concentric 
rings of spring contact fingers for making contact to the filament and the 
grid of the coaxial triodes listed below. 

The filament contact fingers are terminated on two bus connections 
to insure good high frequency current distribution. Each of these two bus 
rings is provided with two lugs for making external connections. 

The grid spring-finger contacts are terminated on a heavy support assembly. This assembly is 
in turn fitted with four 6-32 brass screws equally spaced around the periphery for grid circuit connec- 
tions. The grid contact assembly is insulated from the socket cup. 


MATERIALS AND FINISHES 

The contact fingers are a non-ferrous spring alloy, heat-treated for positive spring action and 
silver-plated for good rf conductivity. The socket body and socket cup (support ring) are made of 
silver-plated brass. 


INSTALLATION 

The SK-1300 is supported by the socket cup on a pressurized compartment or chassis. A 7¥8” 
diameter hole is required in the supporting chassis or plenum and the socket is secured by eight #6 
machine screws on a 734” pitch circle. 

The socket cup is open so that air may be directed through it for cooling of the base terminals. 


CHIMNEY 

A companion Air-Chimney, the SK-1306, is available for use with the SK-1300 and the air-cooled 
tubes 3CX10,000A1, 3CX10,000A3 and 3CX10,000A7 listed below. The chimney is mounted above 
the chassis deck and is installed using the same eight mounting screws used for securing the SK-1300 
socket. 

Use of the Air-Chimney allows simplified cooling of the tube; air forced through the socket is 
directed through the Air-Chimney and then through the tube’s anode cooling fins. 


The SK-1300 is used with the following tubes: 


3CX10,000A1 3CW20,000A1 3CV30,000A3* 
3CX10,000A3 3CW20,000A3 
3CX10,000A7 3CW20,000A7 


*Where a “floating” socket is desired, the SK-1310 should be used. 


PU SET Diy) =) eile ume are) mg eee ee fla ee Rm Be ee 1.3 pounds 
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The EIMAC SK-606, SK-626 and SK-636B Air-System Chimneys are 
intended for use with those tube and socket combinations listed below. 


They are used to direct cooling air into the anode radiator on the tube 
types listed below. 


The SK-636B also helps hold the tube in place by means of a clamping 
band around the tube’s radiator. 


MATERIALS 

The SK-606 and SK-626 are made of high temperature ceramic. The 
SK-636B is molded of diallyl meta-phthalate per MIL-P-19833. The clamp- 
ing band on this socket is made of beryllium copper per QQ-S-365. A neo- 
prene “O” ring is furnished in a recess at the bottom of the socket to more 
effectively seal the chimney to the socket. 


INSTALLATION 

The SK-606 and SK-626 ceramic chimneys are installed by slipping 
them over the tube radiator. They are held in place by their own weight or 
by some suitable clamping means. 


The SK-636B is secured to the chassis over the companion Air-System 
Socket by means of four #6 screws. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY SOCKET TUBE 


SK-606 SK-600 4X150A 
SK-600A 4X150D 
SK-610 4X150R 
SK-640 4X150S 


SK-620 4CX250B 
SK-626 SK-620A 4CX250F 
SK-636B SK-630 4CX250R 


SK-630A 


SK-700 
SK-710 
SK-711A 


7580 


4CX300A 
4CX300Y 
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SK-606 
SK-626 
SK-6368 


AIR-SYSTEM 
CHIMNEYS 


SK-606 — 1.4 ounces 
SK-626 — 1.4 ounces 
SK-636B — 1.4 ounces 
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NOTES 

1 STRAP & BRACKETS OF CLAMP - MATL BE CU PER FED SPEC QQ-C-533 
SILVER PLATED AS PER QQ-S-365 

2 CHIMNEY-MATL DIALLYL META-PHTHALATE PER MIL-P-19833 

3 CLAMP PROVIDES A MIN. 3 LBS. RETENTION ON A 1.625 DIA. TUBE 
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PAGAL THY LACORS, . cic cces 10-15-64 SK-406, SK-416, SK-426 .....+++++ eee 11-1-65 
OUND a deste voip nN a ge a eer 10-25-62 7H ACy PN SRY Oty et A AAP OT RG PM es 10-15-64 SEAT Orr nics crate cree 11-15-62 
PEOOWA To a), SEER aes cs ee a 2-7-58 FOU ei ioe eee a ele See 9-1-64 61500 eet i oe thas see noene Ree 3-1-56 
OTE Sah Ae yas oe ee 6-15-66 Wi are al VMENRT MN LUNE oS 6,5 10-15-64 SK-506, SK-SI6os,.co0ee en eee 8-15-64 
Se IE Pia san ans.; 4-9-64 a 5-4-63 
Les. oe 5) Ree er 11-1-51 TETRODES — PENTODES SK-600A, SK-610A .2:0s:c:cciees see sees 11-1-65 
MPOMNOASYTAIS lle els ss ck 1-1-63 SK-606, SK-626, SK-636B............. 5-24-63 
SOPMIODAS/TSISR . oh) ick. deed... 1-1-63 MCT VE CS ean ty Ba ee 5-1-62 SK-620, SICQ20A Ce ak 1-15-63 
3CV30,000A3 ...............--++ 505 10-1-63 CELT CAS EE a Oe Ae PIA OB oe te 12-15-65 SK-630,. SK-G30A so sire wimeertecaitedtele Ulett 1-18-63 
TOL NR se le cr a il 4-1-66 RATA IGIID Sos Uke ERS iaeitae 5-1-62 SK-640.. fore icc cohen Cee 2-15-66 
SCW10, OO0H3. ............222s0eeeeee 7-15-66 ET se pee ie Centr ah MERA od 9-1-65 SK-650, SK-655......0+seceserseceenes 1-15-66 
3CW20,000A1 ................- ee eee 1-1-63 A-1000A /S166 sh ccce oe to deere 7-1-62 SK-700, SK-710, SK-606 .............. 1-20-58 
3CW20,000A3 ................ 2s. eee 6-1-66 ACNISA eats Alex =. Saeed 1-1-63 SIETLIA oa Gee ee ee 5-9-63 
3CW20,000A7 ........... 00... esse eee 1-1-63 ALC VBNNOA CH ote acc ces 11-8-62 Si-740 2. hc. Soe 5-9-63 
SCWIO, OOUHS.. 521). Sen ee ye as dk 2-1-65 ACVZO ODA. | ears csc: 11-8-62 SK760, SK&TI0Sie ds 2 ee see 5-9-63 
BONIS OODAT Pasa. teens ats hs discs 11-1-63 SCVIS DOOM ET OLT . «c..005. Meld 5-15-66 SK-BODE SK-SDGA ts ce ekvdekes cose 4-9-64 
MIS OES a ee yaw « 2-1-65 4CV100, 000C:/8351 ...........eeeeeee 3-15-65 SK-B10,; SK-B06 0h ks. eon cc ee 4-9-64 
3CX100A5/7289 & 3CX100F5/8250...... 5-1-62 SCUBA st ee 6-15-66 SK-860, -SK-8700 00.) ee 5-9-63 
SEXLO00AT/ 8283 LAL et eo 3-1-63 SCWRO-OODAT TAS as cac wed. 4-15-63 SK-890, SK-G06¢ A n..c: Seis eee 4-9-64 
SEX2S00AS/ S161) eee asa hevteus. ks: 12-15-64 4CW50,000C/8350 ...............0... 10-10-62 SK-900,SK-906:; Ar. 'sc.< haa ene 6-1-60 
by ta Le ie Reeth te Se Maan ae 12-15-65 BOXIIUS CEL einer etch oye: 1-1-63 Si-1300:4) 2 Boek Dale ee 5-9-63 
i" Te a a yh a 3-15-66 4CX250B/7203 & 4CX250F /7204....... 7-15-62 SKABO6 SK1406 02.0: tae 5-17-63 
xs. Fe Se 4-1-66 4CX250K/8245 & 4CX250M/8246....... 1-28-63 SiC-TAGQAY SKAATOR gidus cee cee 5-9-63 


*Not recommended for New Equipment Design. Effective Date 9-1-66 
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8248 
: Fee oes APR2900 


® RADIAL-BEAM 
P AR I PULSE TETRODE 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


The EIMAC 8248/4PR250C is a pulse tetrode intended for use in 
pulse-modulator, switch tube, pulsed-amplifier, and pulsed-oscillator service. 
This compact, high vacuum, radial-beam tetrode, incorporating a tantalum 
plate and non-emitting grids, is recommended for use in new equipments 
where voltages to 50 kilovolts are required. 

Cooling of the tube is accomplished by radiation from the plate and by 
circulation of forced-air through the base and around the envelope. Cooling 
can be simplified by the use of the EIMAC SK-410 Air-System Socket. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage CR Se Eh ea 5.0 volts 
Current Pee ee ee ees 13:5 14.7 amperes 
Amplification Factor (Grid to Screen) - 9.2, 
Direct Interelectrode Capacitances, Grounded Cathode: * _ 
GndiPlate, eer ean Lr 0.15 ppt - © 
P Input Syeie Pee ee (oe tees 1] 15 ppt lay 
: Output, is. ia aiasee ce ) et 2.0 4.0 ppt I 
MECHANICAL 
Base Ce ee eae eee ol) Atte) Bei ends “apr ash> 7% .=.G5-pin meno 
Basic: Seep Tel o- iei een e e-2 = ES oe oe ee ee Bb eetdraywaine 
Recommended Socket - - - - - - - - -  -  EIMAC SK-410 Air-System Socket 
Operating Position Pee eee ll ve cw = Verticals base: dOwnecmur 
Maximum Operating Temperatures: . 
Bases S615 ae ee ae a OIL SIP Sin ge a pe 200°C 
Plate Seal ED ae ce Se A ka wh te RAY og et ae, eo ee ee 900°C 
Soo lricin meee Manes eee eso hj ee ST 2 Radiation’ andotecdeam 
Recommended Heat-Dissipating PlateConnector- - - - - -  -  -  - EIMAC HR-8 
Maximum Over-all Dimensions: 
Length sab mele. Wee dete) me iene on aries write ele dist be tiles 7.63 inches 
Diameter EE AS EES ee Oe ae ec on te ee ee 3.6 inches 
Net Weight (tubelonly jmpt-y “=| ahi = = gee oe eee on 12 oudees 
*In Shielded Fixture 
PULSE MODULATOR SERVICE 
MAXIMUM_RATINGS TYPICAL_OPERATION 
DC PLATE VOLTAGE - - - 50 KILOVOLTS DC Plate Voltage - - - 30 40 50 kV 
DOES REEN VOLTAGES” = Fe  BS2CEKILOVOLTS: | 5 aDG Screen! Voltage ys) 0 fe oe 
DC GRID VOLTAGE “ae - —1.0 KILOVOLT Pulse Plate Voltage -  - 28 38 48 kilovolts 
PEAK PLATE CURRENT? = 40 AMPERES peak Rule Curent. © > 8 Ge OS amp 
r PLATE DISSIPATION (AVG.) - - 250 WATTS ules Grid Guten : - ns pee ee Wali 
f SCREEN DISSIPATION (AVG.) — - 25 WATTS Sie! Drie (Poieeee ck Me 1 2o5 hl bs) Rbbortneae 
GRID DISSIPATION (AVG.) - - 5 WATTS Pulse Plate Input Pepe Ms ; a ae a8 sh 
guntsesneesiteh pear with capacitive loads, plate current may pes pare, CuInDE : ao F 3 3 ainerennt 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
(Revised 6-1-66) © 1963, 1966 Varian OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


—_ bat APR250C 


RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM_ RATINGS TYPICAL OPERATION 
PEAK DC PLATE VOLTAGE - Pulse Plate Voltage 


N VOLTA LPs Pulse Screen Voltage 
pie Ate DC Grid Voltage 


35 KILOVOLTS 
2.0 KILOVOLTS 


= 25 30 35 kV 
- : 1a IRS 1.5 kV 
z =e O50 me —O7 Sa OOLVOITS 


DC GRID VOLTAGE - ? —1.0 KILOVOLT Pulse Plate Current* * - 940 925 900 mA 
PEAK CATHODE CURRENT** - 5.5 AMPERES Pulse Screen Current . 30 30 30 mA 
PLATE DISSIPATION (AVG.) - 250 WATTS Pulse Grid Current - - - 6 6 6 mA 
SCREEN DISSIPATION (AVG.) 25 WATTS Bea RF Grid Voltage - - 780 805 830 volts 
Pulse Drive Power - - : Aes 5 4.5 watts 
GRID DISSIPATION (AVG.)_ - - 5 WATTS 
: a he: Pulse Plate Input Power = 23:5 <27.7, “StS kW 
SPE piled ta aeoil Overheetine theeriemene eutiney ene inbee-pulse Pulse Plate Output Power - 19.0 23.0 26.5 kW 
periods. Duty - - - - - 55 5 5 percent 
RADIO FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 
MAXIMUM. RATINGS TYPICAL OPERATION 
DC Plate Voltage - - - - 20 25 kV 
DC PLATE VOLTAGE - 25 KILOVOLTS Ee palate Cra ed - - - - - Be en ait 
D ri oltage - - - - - = - volts 
DC SCREEN VOLTAGE - 2.0 KILOVOLTS Pileetbista Guarentee 5 E ‘ 940 940 mA 
DC GRID VOLTAGE - —1.0 KILOVOLT pues ais Current - - - - 30 30 mA 
Aes Pulse Grid Current - - - - - 6 6 mA 
PEAK CATHODE CURRENT 5.5 AMPERES Peak RF Grid Voltage - , : E 730 780 volts 
PLATE DISSIPATION (AVG.) - 250 WATTS Pulse ie Power - - - - - 4.4 4.7 ‘ee 
Pulse Plate Input Power - 18.8 23.5 kW 
SCREEN DISSIPATION (AVG.) 25 WATTS Pulse Plate Output Power J = 15.0 19.0kW 
GRID DISSIPATION (AVG.) 10 WATTS Duty - - - - - - - 6 5.5 percent 
**The maximum peak cathode current rating refers to the instantaneous peak cathode current_available. This rating is based on available emission throughout life of 80 
ea per watt of filament power. The pulse plate current data shown under the Typical Operation section refers to the dc plate current component during 
e pu . 
APPLICATION 


MECHANICAL 
Mounting — The 4PR250C must be operated 
vertically base up or down. The SK-410 Air-Sys- 
tem Socket may be used to aid in directing air 
to the metal base shell. 


In the event the SK-410 Air-System Socket is 
not used, the socket must provide clearance for 
the glass tip-off which extends from the center 
of the tube. The metal tube-base shell should be 
grounded by means of suitable spring fingers. 
The tube must be protected from severe shock 
and vibration. 


Cooling — Adequate forced-air cooling must 
be provided to maintain base-seal and plate-seal 
temperatures below 200°C. In all classes of op- 
eration it is recommended that a heat-radiating 
connector, the EIMAC HR-8 or equivalent, be 
installed on the anode terminal, and that a 
socket be employed which provides for proper 
base seal cooling. When the EIMAC 4PR250C is 
operated at dc or low frequencies in an EIMAC 
SK-410 Air System Socket, the minimum. air- 
flow requirements to maintain seal temperatures 
at 200°C in 25°C inlet air are approximately 2 
to 5 cfm. 

When the EIMAC 4PR250C is used as a 
pulsed-amplifier or oscillator at frequencies 
above 30 MHz, additional cooling may be re- 
quired to compensate for the effects of plate 
and base-seal heating caused by rf charging cur- 
rents and dielectric losses. Since the amount of 
seal heating varies with the particular applica- 
tion, it is suggested that the user monitor the 
seal temperatures to determine the adquacy of 
the cooling air. 

Cooling air should be applied before or simul- 
taneously with the application of filament volt- 
age and may be removed simultaneously with 


filament voltage. In any questionable situation, 
the only criterion for adequate cooling is tem- 
perature. Tube temperature may be measured 
conveniently by using a temperature-sensitive 
paint. 


ELECTRICAL 

Filament Voltage — For maximum tube life 
the filament voltage, as measured directly at 
the filament pins, should be 5.0 volts. Variations 
in filament voltage must be kept within the 
range of 4.75 to 5.25 volts. 

When the 4PR250C is used in pulse applica- 
tions where high peak currents are demanded, 
filament voltage must be maintained at the 
rated value; the normally allowable five-percent 
variation in this voltage cannot be tolerated if 
the tubes peak-current capabilities are to be 
realized. 


Element Dissipation — Under normal operat- 
ing conditions, the average plate dissipation of 
the 4PR250C should not be allowed to exceed 
250 watts. Dissipation in excess of this maxi- 
mum rating is permissible for short periods of 
time, such as during tuning procedures. 

The average power dissipated by the screen- 
grid and the control-grid must not exceed 25 
watts and 5 watts, respectively. 


Cut-Off Characteristics — The Plate Current 
Cut-Off Characteristics of the 4PR250C are 
shown in the graph below. These curves indicate 
the value of negative grid voltage required to 
maintain a plate-current flow of 50 microam- 
peres or less at the various plate and screen 
voltages noted. These curves were plotted from 
a “typical” tube whose electrical characteristics 
closely approximate the mean value in the tube 
test specification. 

Each 4PR250C is tested to insure proper cut- 


off characteristics at maximum ratings. This 
cut-off test is made with a plate voltage of 50 
kV, a screen voltage of 1.5 kV, with the grid 
voltage adjusted to maintain a plate current of 
10 microamperes. Under these test conditions 
the negative grid bias must not exceed 675 volts. 
Due to tube-to-tube variation this cut-off point 
will vary and the typical range can be expected 
to be between —500 volts and —650 volts. 


Pulse-Modulator Service — The data shown 
in the “Typical Operating” section of Pulse-Mod- 
ulator Service was calculated assuming a rec- 
tangular plate voltage wave-form, ignoring the 
effects of shunt capacity. In reality, the total 
shunt capacitance (including the output capa- 
city of the tube, stray capacitance, etc.) affects 
the output wave form and can have considerable 
effect on plate dissipation. Since the actual plate 
wave form is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some cir- 
cumstances, be much greater than that dissi- 
pated during the remainder of the pulse. The 
total power dissipated is then the sum of the 
power dissipated during the rise time and the 


4PR250C kath — 


power dissipated during the remainder of the 
pulse. 

As a switch tube with capacitive loading, as 
in a floating deck modulator, the peak plate 
current during the pulse may reach 5.5 amperes. 
This can be tolerated since under capacitive 
load conditions the plate voltage at the begin- 
ning of the pulse is equal to applied dc voltage, 
with high plate current and low screen grid cur- 
rent. As the load is charged, plate current falls 
while screen current rises. Protection for the 
screen must be provided to limit dissipation at 
the end of the pulse. 


X-Ray Precautions — As with any tube oper- 
ating at these high voltages and currents, x-rays 
will be generated in dangerous quantities. Ade- 
quate shielding must be provided in any equip- 
ment to protect personnel protection. 


Special Applications — If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California, for in- 
formation and recommendations. 


DIMENSIONS IN INCHES. 
DIMENSIONAL DATA 
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NOTES 
BASE PINS AND TUBULATION 
®_MUST BE ALIGNED SO THAT 
THEY CAN BE FREELY INSERTED 
IN A GAUGE (/4" THICK WITH 
HOLE DIAMETERS OF .204 & 500 
FOR PINS AND TUBULATION 
RESPECTIVELY LOCATED ON TRUE 


CENTERS DEFINED BY © O VY. 
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EI MAC 


KY21A 


GRID-CONTROLLED 
MERCURY-VAPOR 
RECTIFIER 


The EIMAC KY21A is a grid-controlled mercury vapor-rectifier incor- 
porating features which enable it to withstand high peak inverse voltages 
and to conduct at relatively low applied voltages. The oxide-coated, edge- 


wise-wound, shielded ribbon filament, provides a large emission reserve and 


long life. = 
a 
GENERAL CHARACTERISTICS 

ELECTRICAL : 

Filament: Oxide-coated ] 
C0) te a ic an or an a 2.5 volts Endenva 
Current 2 ear Pip ann ae 10 amperes ae | 

Tube Voltage Drop (approx.) - - - - - - 10 volts ce i 

feizauion Lime (approx.)- - - - - - = 10 psec | 

Deionization Time (approx.) - - - - - - 1000 psec 


MECHANICAL 
eS i 
Recommended Socket - . - = - = 
Maximum Overall Dimensions: 
Petite re) oe tle eee oe 
Diameter - - eae) a en 
Meteyeighnt - “- - = = - - - 
Shipping Weight - - - - - - - 


MAXIMUM RATINGS (Single Tube) 

PEAK INVERSE ANODE VOLTAGE* -~ - 
PEAK ANODE CURRENT - - - - - 
AVERAGE ANODE CURRENT- - - - 
SUPPLY FREQUENCY er 


CONDENSED-MERCURY TEMPERATURE RANGE** - - - - 


Medium, 5-pin, #A5-11 
E. F. Johnson #122-225 


8.0 inches 
-  - 2s inches 
io ya= ounces 
pounds 


Ww ak 


11,000 VOLTS 
3 AMPERES 
.75 AMPERES 
150 CPS 
20-60° CENTIGRADE 


*Temperatures in excess of 60°C limit the peak-inverse rating to 5500 volts with a corresponding reduction in 
permissible RMS supply voltages to one-half those listed in the table. 


**Operation at 40° plus or minus 5° is recommended. 


APPLICATION 


MECHANICAL 

Mounting — The KY21A must be mounted 
vertically, base down. In order to carry the ten 
amperes of filament current the adjacent pins 
have been connected in parallel within the base. 
Similar connections should be made in the 
socket. 


Cooling — Provisions should be made for ade- 
quate air circulation around the tube. The tem- 
perature of the condensed mercury in the 
KY21A should be kept within the ranges given 
under “MAXIMUM RATING.” 

This temperature should be maintained at 
40° +5°C for most satisfactory operation of 


(Revised 7-1-66) © 1953, 1966 Varian 


the tube. To measure the condensed-mercury 
temperature a thermocouple or small thermom- 
eter may be attached to the glass near the tube 
base using a small amount of putty. A con- 
densed-mercury temperature lower than the 
recommended value raises the voltage at which 
the tube becomes conducting and tends to re- 
duce the life of the filament. A temperature 
higher than recommended lowers the voltage at 
which the tube becomes conducting and reduces 
the peak inverse voltage rating of the tube. 


ELECTRICAL 
Filament Voltage — For maximum tube life, 
the filament voltage as measured directly at 


Printed in U.S.A. 


— Sar} KY21A 


the filament pins, should be held at the rated 
value of 2.5 volts. Unavoidable variations in 
filament voltage must be kept within the range 
of 2.4 to 2.6 volts. A filament voltage less than 
the minimum recommended value may cause 
a high tube voltage drop, with consequent bom- 
bardment of the filament and eventual loss of 
emission. A filament voltage higher than the 
recommended maximum value will also de- 
crease the life of the filament. 

Caution should be observed in measuring the 
filament voltage as the filament circuit may 
be at a high dc potential. 

The filament of the KY21A should be allowed 
to reach operating temperature before the plate 
voltage is applied. Under normal conditions, a 
delay of approximately 30 seconds will be re- 
quired. The delay time should be increased if 
there is any evidence of arc-back within the 
tube. 

When it is necessary to use a shield around 


EIMAC KY 2IA 
CONTROL GRID 
CHARACTERISTIC 


ANODE VOLTAGE - KILOVOLTS 


the KY21A care must be taken to insure ade- 
quate ventilation and maintenance of normal 
condensed-mercury temperature. When a 
KY21A is first installed, the filament should 
be operated at normal voltage for approximately 
ten minutes with no plate voltage applied, in 
order that the mercury may be properly distrib- 
uted. 


Shielding — Electromagnetic and electro- 
static fields tend to cause the mercury vapor to 
break down, are detrimental to tube life and 
make proper operation difficult. Consequently, 
the KY21A should be isolated from such fields 
as exist around a transmitter or other similar 
equipment. 


Grid Circuit — The KY21A is prevented from 
conducting by placing a negative potential on 
the grid. The relationship between negative 
grid control voltage and anode voltage is shown 
in the characteristic curve below. 


.060 t .003 
ANODE 


.566 DIA. 
Cie 5 


8 MAX. 


MEDIUM SHELL 
5 PIN BASE 


-40 -20 -10 A5—I1 
dc GRID VOLTAGE - VOLTS 
* Depends on temperature, age and 
tube -to-tube variation. 
GRID 


NOTE: These dimensions reflect standard 
manufacturing tolerances. They should not be 
made the basis for purchase specifications un- 
less checked with EIMAC Division of Varian. 
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HIGH-MU 
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The EIMAC 8163/3-400Z is a compact power triode intended to be 
used as a zero-bias Class-B amplifier in audio or radio-frequency applica- 
tions. Operation with zero grid bias simplifies associated circuitry by elimi- 
nating the bias supply. In addition, grounded-grid operation is attractive 
since a power gain as high as twenty times can be obtained with the 8163/3- 
400Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Bena pem— fe 20 ee) eo BO volts 
Setente es |= Bo | = = = | = 14,5. arnperes 
Amplification Factor (Average) - - - - - 200 
Interelectrode Capacitances (Average) : * 
r Grid-Filament See eee a, = OR A ae 
Grid-Plate eee en em. 4h 
Plate-Filament - - - - - - - - - 0.07 ppf 
Frequency for Maximum Ratings - - - - - - 110 MHz 
MECHANICAL 
Base ae eM Pe Fe ae | Base, Sma mn eS Pit Special 
teh een ae I CME im 2 nS a me fe Fe la es ye Spe Drawing 
Mounting Position SC hCbS joel i on a es oe) Vertical) basedowi onup 
Coolmg - - - - = = - = = + = -« = «= + Radiation and Forced Air 
iieat-Dissipating Plate Connector -  -) = .- <= §-. = = -- Supplied mounted on tube 
Pe eminencded SOCketa-uun- smog) Fe NE RMAC’ SKUAIO 
Becoummended: Chimneyeengi = a = 8) ee eR  RIMAC*SK-416 
Maximum Operating Temperatures: 
Plate Seal ah ae er Pie ome, | eet joa Ea ome eae: | ae 925°C 
Base: Sealsit fn) een? oe be CI ae ee Ee ee Gnnn, amieeane ore 900°C 
Maximum Over-all Dimensions: 
DiS S eee eee RC ere ain ae te el oo A er ont ones 
Diameter Se Naan Pim? Gwe a ee ek fa. = pe EOS 7 sinches 
> eS MAS Colm |. NESE mc crs et A ee ee a ee 7 ounces 


*In Shielded Fixture 
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= hart 3-400Z 


R-F LINEAR AMPLIFIER eC 
GROUNDED-GRID, CLASS-B 


MAXIMUM_RATINGS 


DC PLATE VOLTAGE- - - - - 3000 VOLTS 
DC PLATE CURRENT- - - - - 0.400 AMP 
PLATE DISSIPATION - - - - - 400 WATTS 
GRID DISSIPATION - - - - - 20 WATTS 

TYPICAL OPERATION (Minimum Distortion Products 

at 1 KW PEP Input) 

TYPICAL OPERATION (Single-Tone Conditions) DC Plate Voltage - a WS FP TE Seno evo 
DC Plate Voltage - - - - - = 3000 volts Zero-Sig DC Plate Current* Wee p=, a2 73 ma 
Zero-Sig DC Plate Current* - - -— - 100 ma Single-Tone DC Plate Current a 400 ma 
Max-Sig DC Plate Current - - - - 333 ma Single-Tone DC Grid Current- - -— - 142 ma 
Max-Sig DC Grid Current =) Se 46 %si i= 120 ma Two-Tone DC Plate Current - -  - - 274 ma 
Driving Impedance - - - - - 122 ohms Two-Tone DC Grid Current -~ - - 82 ma 
Resonant Load Impedance - - - - 4750 ohms Peak Envelope Useful Output Power -~ - 560 watts 
Max-Sig Driving Power - wie 32 watts Resonant Load Impedance” - - - - 3450 ohms 
Peak Envelope Plate Output Power - - 655 watts Intermodulation Distortion Products - - —35 db 


TYPICAL OPERATION (Minimum Distortion Products 


TYPICAL OPERATION (Minimum Distortion Products) at 1500 Volts Plate Voltage) 
DC Plate Voltage - - -  - =. 2000 volts DC Plate Voltage - - - -« «= 1500 volts 
Zero-Sig DC Plate Current? ee 62 ma Zero-Sig DC Plate Current® a - - 46 ma 
Single-Tone DC Plate Current - - 400 ma Single-Tone DC Plate Current - - 400 ma 
Single-Tone DC Grid Current- - -~ - 148 ma Single-Tone DC Grid Current- - -— - 163 ma 
Two-Tone DC Plate Current - - - - 265 ma Two-Tone DC Plate Current - - - - 265 ma 
Two-Tone DC Grid Current - -~— - - 87 ma Two-Tone DC Grid Current - -  - - 92 ma 
Peak Envelope Useful Output Power -~ - 445 watts Peak Envelope Useful Output Power -~ - 300 watts 
Resonant Load Impedance - - - - 2750 ohms Resonant Load Impedance” - - - 1620 ohms 
Intermodulation Distortion Products - - —40 db Intermodulation Distortion Products - - —3/7d 
TYPICAL OPERATION (Sinusoidal Wave, ( 
A-F AMPLIFIER Two Tubes, Grid Driven) 
DC Plate Voltage - - - - - - 3000 volts 
OR MODULATOR, CLASS-B DC Grid Voltage’ - oy Wee 0 volts 
Zero-Sig DC Plate Current? - = = = 200 ma 
MAXIMUM_RATINGS (PER TUBE Max-Sig DC Plate Current - - - - 666 ma 
DCEPLATE: VOMIAGEE= m= sam) meee 30008 VOLTS Moe Sig ee Grid Current -  - -  - ae ma 
riving Power - - - - - watts 
DC PLATE CURRENT - - - -— - 0.400 AMP Peak A-F Driving Voltage (per tube) - = 88 volts 
PLATE: DISSIPATION SS) tee ae eee 400 WATTS Load Resistance, Plate-to-Plate - - 9500 ohms 
GRID DISSIPATION - - -— - - 20 WATTS Max-Sig Plate Output Power - — - - - 1310 watts 
R-F POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR, CLASS-C ae att pate. - - + = = = 3000 volts 
ate Current - - - - - - 333 ma 
MAXIMUM_RATINGS DCi'Grid Valtage"*- = =) 9 =) Sak eteeTSevolts 
DC PLATE VOLTAGE- - - - - 4000 VOLTS DC Grid Current - - - - = - 130 ma 
DG; PLATE. CURRENT ==) =) =) J 0.350 AMP Peak R-F Grid Voltage - - - - - 187 volts 
PLATE DISSIPATION - - - - - 400 WATTS Grid Driving Power - - - - - - 25 watts 
GRID DISSIPATION § - - - - - 20 WATTS Plate Output Power - - - - - - 730 watts 
R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED ae ae Voltage -.- - = = = 93000 volts 
Plate Current” - - - - - - 245 ma 
MAXIMUM_RATINGS DC’ Grid Voltiage.-\- ae st eee Oe volte 
DC PLATE VOLTAGE - - - - - 3000 VOLTS DC Grid Current - - - - - - 100 ma 
DC PLATE CURRENT - - - - 0.275 AMP Peak R-F Grid Voltage - 2.) -) A= th = 185 volts 
PLATE DISSIPATION - . - - - 270 WATTS Grid Driving Power - - - - - 18 watts 
GRID DISSIPATION § - - - - - 20 WATTS Plate Output Power - - - - - - 550 watts 


NOTE: In most cases, ‘‘TYPICAL OPERATION’’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow- 
ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of ‘“‘Useful’’ output power as opposed to ‘‘Plate’’ output 
power. Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load. 


*Approximate Value 


APPLICATION 


Mounting — The 3-400Z must be operated 
vertically, base up or base down. A flexible con- 
necting strap should be provided between the 
heat dissipating plate connector and the exter- 
nal plate circuit. The tube must be protected 
from severe vibration and shock. 


Cooling — Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature be- 
low 225°C. When using the EIMAC SK-410 Air- 
System Socket and SK-416 Chimney, a mini- 
mum air flow rate of 13 cubic feet per minute 
at a static pressure of approximately 0.13 inch 
of water at sea level is required to provide ade- 
quate cooling at an inlet air temperature of 55°C. 
At higher inlet air temperatures, higher alti- 
tudes, or at frequencies above 30 MHz, the air 
flow rate must be increased to give equivalent 
cooling. Cooling air must be supplied to the tube 
even when the filament alone is on during 
standby periods. 

When a socket other than the SK-410 is used, 
provisions must be made for equivalent cooling 
of the base, the envelope, and the plate lead. In 
all cases, air flow rates in excess of the mini- 
mum requirements will prolong tube life. 


Class-C Operation — Although specifically 
designed for class-B service, the 3-400Z may be 
operated as a class-C power amplifier or oscill- 
ator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-400Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 


haf 3-400Z —— 


volts or below by employing only grid-leak bias. 
If driving power fails, plate dissipation is then 
kept to a low value because the tube will be op- 
erating at the normal static zero-bias conditions. 


Filament Operation—The rated filament volt- 
age for the 3-400Z is 5.0 volts. Filament voltage, 
as measured at the socket, must be maintained 
within the range of 4.75 to 5.25 volts to obtain 
maximum tube life. 


Intermodulation Distortion — Typical Oper- 
ating conditions with distortion values included 
are the result of data taken during actual opera- 
tion at 2 megahertz. Intermodulation values 
listed are those measured at the full peak en- 
velope power noted. As the driving signal level 
is reduced, distortion products remain at the 
listed value, or better, below original peak enve- 
lope power level. 


Input Circuit — When the 3-400Z is oper- 
ated as a grounded-grid r-f amlpifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a “Q” of five or more. 


Special Applications—If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC, Division of Varian, 301 In- 
dustrial Way, San Carlos, California, for infor- 
mation and recommendations, 


3-400Z OUTLINE DRAWING AND PIN CONNECTIONS 


BASE PINS 


BOTTOM VIEW 


ARE SO ALIGNED THAT 

THEY CAN BE FREELY INSERTED INTO 
A GAUGE 1/4" THICK WITH HOLE DIAS. 
OF .204 LOCATED ON THE TRUE CENT- 
ERS BY THE GIVEN DIMS. a @w. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 
REF.| MIN. MAX. NOM. 
4-3/4 | 5-1/4 
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EIMAC 3CW10,000H3 


Tg is INDUSTRIAL 
> y 1 MEDIUM-MU 


WATER-COOLED 
POWER TRIODE 


a 
The EIMAC 3CW10,000H3 is a water-cooled, ceramic-metal power \ / 7 
triode designed primarily for use in industrial radio-frequency heating eval 
services. Its water-cooled anode is conservatively rated at 10 kilowatts of | 
plate dissipation with low water flow and pressure drop. 


Input of 30 kilowatts is permissable up to 90 Megahertz. Plentiful 
reserve emission is available from its 560 watt filament. The grid struc- 


ture is rated at 150 watts making this tube an excellent choice for severe ae 
applications. J 
s 
GENERAL CHARACTERISTICS 
: ELECTRICAL 
rd ) Filament: Thoriated-Tungsten Min. Nom. Max. 

Moltage ms 9529 (Sees. To Volts 

Current ot eu (ea ite ff: 78 Amps 
Amplification Factor - - - 20 
Interelectrode Capacitances, Grounded Cathode Connection: 

INPUEL Ne hie bi = Hebei oc ao ppt 

UT DUIE b= inpk leper hehe an 18D ppt yf e 

Grid-Plate eee baa ce 25 ppt NA 
Frequency for Maximum Ratings 90 MHz 
MECHANICAL 
Solow e- e cnr ik Mme WG Rein Wan fe ee el a See~ Outline 
Operating Position a ue > WE iy at -14 Verticalsbaserup.ondomn 
Dooley = a = a ee ee ee = ‘Water and ‘Forced "Air 
Brom urneOperatiny Lemperature sams aimee pe ene) ie) a no 250°C 
Maximum Dimensions: 

Height oh PY riper tat ee te Sere PMNs IK, ekg FUEL 1S See Outline 
Diameter) sie) so.-* in, iets eae NE PSO i) eae VAS Sen Oupine 
ee UE 0m = FON ermine et aid ee mah ne ore otkeaty, fs 10 Pounds 
THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
r) OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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ae bat 3CW10,000H3 


RF iNDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM. RATINGS: 


DGPPLATE.VOLTAGEs-00 -ne see = 10,000 Volts 
DCEPLATE,CURRENT == =~) = 3.0 Amps 
DCYGRID’ VOLTAGE - - = = = —1000 Volts 
DG GRIDICURRENT (9 = = 5 =) = 0.5 Amp 
PLATE INPUT POWER ee ee = 30 kW 
PLATE DISSIPATION - - - - = 10 kw 


TYPICAL OPERATION* 


DC Plate Voltage - 


- 7000 9000 Volts 
DC Plate Current - - 


2.88 2.9 Amps 
—700 —900 Volts 
0.180 0.185 Amps 
250 250 Volts 
170 215 Watts 
20.15 26.1 kW 
By NS 5.5 kW 
15 20.6 kW 
1470 Ohms 


DC Grid Voltage - 

DC Grid Current - 

Peak Positive Grid Voltag 
Driving Power - - - 
Plate Input Power -~ - 
Plate Dissipation - - 
Plate Output Power - 
Approximate Load Impedance~ - 1120 


*Loaded Conditions 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for 


circuit losses has been made. 


APPLICATION 


ELECTRICAL 
Filament 
For the 3CW10,000H3 the rated filament volt- 
age is 7.5 volts. Filament voltage, as measured 
at the tube, must be maintained at 7.5 volts 
plus or minus five percent for maximum tube 
life and consistent performance. 


Control Grid Operation 

The grid current rating is 0.5 ampere dc. 
This value should not be exceeded for more 
than very short periods such as during tuning. 
Over-current protection in the grid circuit should 
be provided. Ordinarily it will not be necessary 
to operate with more than 0.25 amperes grid 
current to obtain reasonable efficiency. In indus- 
trial heating service with varying loads, grid 
current should be monitored continuously with 
a dc current meter. The maximum grid dissipa- 
tion rating is 150 watts. 


Plate Operation 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault con- 
ditions. 


MECHANICAL 
Mounting 
The 3CW10,000H3 must be mounted verti- 
cally, either base up or down. A grid contact 


flange is provided for bolting to a strap or a grid 
deck. Heavy flexible leads are provided for ap- 
plying the filament voltage. 


Cooling 

Anode cooling is accomplished by circulating 
water through the integral anode-water jacket. 

The table below lists the minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, the out- 
let water temperature must not exceed LOgG 
nor should inlet water pressure exceed 60 psi. 
This table is based upon 15°C temperature rise 
of water from inlet to outlet. 


MINIMUM WATER-COOLING REQUIREMENT 


Plate 
Dissipation 
(kW) 


Pressure 
Drop 
(psi) 


Additional stem cooling air must be provided. 
8 CFM of air directed against the center fila- 
ment contact ring % inch below the outer fila- 
ment contact ring by a 1% inch I.D. air duct 
arranged at a 45° angle with the center line of 
the tube will provide adequate cooling. 


Special Applications 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Tube Division, EIMAC, Di- 
vision of Varian, 301 Industrial Way, San Carlos, 
California 94070 for information and recom- 
mendations. 


SEE NOTE J 


3 DPPER WATER TUBE 
WZ W2 SAE FLALE. 
FITTINGS, 

(EE NOTES} 


— MOUNTING FLANGE 
(SEE NOTET) 
pe Or cana 
Cp i anti seoawst 
eS (SEE NOTE / ) 
() eo we 
' N —— 
H OD iW 
© th a: 
00 
iid 
a -DO NOJ CONTACT 
FUAMENT LEADS 


(adios tera 9 
© 


>] 
= 


(C 

Y 

7 

(C 

/ 
© 


3CW10,000H3 Set} — 
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EIMAC 3CW20,000A3 


© A Dir . WATER-COOLED 
=) MEDIUM-MU 
POWER TRIODE 


The EIMAC 3CW20,000A3 is a ceramic and metal power triode 
intended primarily for use as a power oscillator in industrial-heating 
applications. It is also recommended for use as a grounded-grid FM 
amplifier, as a conventional plate-modulated amplifier, or as a linear 


amplifier. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
ON GE er 650 volts 
Current - - - - - - - 94 104 amperes 
Amplification Factor - - - - - 20 f 
Interelectrode Capacitances, Grounded Cathode: 
POUL RE PD vite mt at) ~ aioe amt tec!) |G 58 pf i 
Stputa Ti) me os) See ee ey 12 TiO ee 4 
a — 
Feedback ee rr ee lt 38s ppt . | 
Frequency for Maximum Ratings -~ - 140 MHz 
O MECHANICAL 
Base pi - = = = we a s 2 = = = = = = - - « - Coaxial 
Becortiunended: SOCKCtiE- Baie al avENeS r= R= ee = em me wt eC RIMACESKIG00 
Operating Position - = = = = = ehhh) CV ertical, base up or down 
BeOOlTIpig= © 28 Se eS ey os pe ce «6Water‘and\Forced Air 
Maximum Operating Temperatures: 
AOC OLe eta hair aes ee ee a ie ten a Se ee ete te 250°C 
Ceramic-to-Metal Seals Sette GE Sh RS 2 Ri 2s alah Bi er ik a al ea 250°C 
Maximum Dimensions: 
PACIC IU eet es ay Treg p kh boe) Wi mph el een et oe, PE PUNE oe be dary ay) os 11.4 inches 
Diameter Shi OD Pinanes eae cro ® Aa ee ee oe 4.7 inches 
OSS SSS Cle a ee eee er 12 pounds 
RADIO-FREQUENCY TYPICAL OPERATION, Optimum Load 
INDUSTRIAL OSCILLATOR DC Plate Voltage- - - - - 6000 7000 volts 
Class-C DC Grid Voltage - - + - - —575 —670 volts 
MAXIMUM_RATINGS DC Plate Current - - - - - 4.0 4.0 amps 
ee ere ee si ee ee DC Grid Current - - - - - 610 670mA 
PLATE DISSIPATION - - - - 20 KW Plate Input Power = - = - = - = 240 28 kW 
GRID DISSIPATION - - - - - 250 WATTS Plate Output Power - - - - 18.9 22.4kW 
RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER DC Plate Voltage - - - - - 6000 7000 volts 
Grounded-Grid, Class C DC Grid Voltage - - - - - —535 -—625 volts 
aces 7000 VOLTS DC Plate Current - - - - - 4.0 4.0 amps 
=) DC PLATE CURRENT - - - - 4.0 AMPS Saddle iietels ALAS Dine Ghat Rate Pager te gS!) 
PLATE DISSIPATION - - - : 20 KW Driving Power - - - -  - 3700 4100 watts 
GRIDMDISSIPATIOND. = 92° 6s 2) 0, )(250eWATIS Plate Output Power - '- - - 205 24.5 kW 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTIGE. 
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— hnrt 3CW20,000A3 


RADIO-FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION 


Bao) Lapsiedededantl DC Plate Voltage - - - - - 4000 5000 volts 
ass- : 
D d Volt ae 2 1 Be es 32 

MAXIMUM RATINGS DG plate! Corer (uaa camera 
DC PLATE CURRENT - - - - 3.0 AMPS a sn ty % 
PLATE DISSIPATION - -— - - 13.5 KW Driving Power” = = = = = 530-515 watts 
GRID DISSIPATION - - - - - 250 WATTS Plate Output Power - - - - 9.7 12.4 kw 
RADIO-FREQUENCY TYPICAL OPERATION 

A MPLIF DC Plate Voltage - - - - - 6000 7000 volts 
Hanes Wee DC Grid Voltage*- - - - - —270 —325 volts 

‘ : Zero-Sig Plate Current- - -— - 500 500 mA 

MAXIMUM_RATINGS Max-Sig DC Plate Current -~ - - 4.0 4.0 amps 
DC PLATE VOLTAGE - - - - 7000 VOLTS Max-Sig DC Grid Current - - - 300 250 mA 
DC PLATE CURRENT - - . - 5.0 AMPS Peak RF Grid Voltage - - - : 540 585 volts 
PLATE DISSIPATION” - - - - - 20 KW Driving Power - - - - - 1900 2050 watts 
GRID DISSIPATION - - - - - 250 WATT Plate Output Power - - - - 18 20 kw 


*Adjust to give specified zero-signal dc plate current 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance for circuit losses, 


either input or output, has been made. 


APPLICATION 


MECHANICAL 


Mounting — The 3CW20,000A3 must be op- 
erated vertically, base down or up. The tube 
must be protected from severe vibration and 
shock. 


Cooling — The anode of the 3CW20,000A3 
is cooled by circulating water through the integ- 
ral anode-water jacket. The table below lists 
minimum water-flow rates at various plate dis- 
sipation levels. 


MINIMUM COOLING WATER-FLOW REQUIREMENTS 


Plate Water Pressure 
Dissipation Flow Drop 
(kW) (gpm) (psi) 
10 ' : 


Since power dissipated by the filament represents 
750 watts and grid dissipation can reach 250 watts, 
1000 watts has been added to anode dissipation 
in preparing this tabulation. 


The cooling table assumes that the maximum 
outlet-water temperature will be below 70°C to 
preclude “spot” boiling. Further, the inlet-water 
temperature must not exceed 60°C. In all cases, 
maximum system water pressure must be below 
50 pounds per square inch. Water flow and air 
flow must be started before applying any volt- 
ages to the tube and may be stopped simultan- 
eously with the removal of tube voltages. Suit- 
able flow and temperature interlocks should be 
provided to protect the tube from inadequate 
flow rates. 


Base cooling is accomplished by a stream of 


air directed at the center of the socket and tube 
base from a duct or nozzle approximately two 
inches in diameter, not more than 5 inches 
from the socket. A minimum of 30 CFM is re- 
quired at sea level. 


ELECTRICAL 

Filament — The rated filament voltage for 
the 3CW20,000A3 is 7.5 volts. Filament volt- 
age, as measured at the socket, should be main- 
tained at this value for consistent performance 
and maximum tube life. In no case should it be 
allowed to vary from 7.5 volts by more than 
plus or minus five percent. 


Grid Dissipation — The rated grid dissipation 
of the 3CW20,000A3 is 250 watts. Grid dissipa- 
tion is the approximate product of dc grid cur- 
rent and peak positive grid voltage. In equip- 
ment where plate loading varies widely, such as 
radio-frequency heating oscillators, care should 
be taken to insure that grid dissipation does not 
exceed the 250 watt maximum. 


Plate Operation — Plate input is limited to 
28 kilowatts in Class-C and Class-AB applica- 
tions. In Class-C, plate-modulated applications, 
this rating is reduced to 15 kilowatts. The 20 
kilowatt anode dissipation capability provides a 
large margin of safety in most applications. 


Special Applications — If it is desired to op- 
erate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC Division of Varian, 301 In- 
dustrial Way, San Carlos, California, for infor- 
mation and recommendations. 


© 


3CW20,000A3 dnt — 


OIMENSIONAL DATA 


WATER INLET 
COOLER _UP 


WATER INLET 
COOLER DOWN 


WATER LINES 

1/2 0. COPPER TUBING 
WITH 1/2 SAE. FLARE 
FITTING NUTS 


NOTES: 
|. (%) CONTACT SURFACE 


DO NOT CONTACT 


OPT NSE CONTROL GRID 
<2, seg 
®) ie - : 
3 : pres Oh? 
FILAMENT 


DO NOT CONTACT 


— Seth 3CW20,000A3 
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The Eimac 8238/3X3000A1 is a low-mu forced-air cooled power triode intended 
for use as an audio amplifier or modulator. The maximum rated plate dissipation is 


3000 watts. 


Two 3X3000A1’s in class-AB, audio service will deliver up to 10 kilowatts maxi- 
mum-signal plate output power at 6000 plate volts without drawing grid current. 
The 3X3000A1 is provided with a low inductance, coaxial filament structure. A 
water-cooled version, the 3W5000A1. rated at 5 kW plate dissipation, is also avail- 


able. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min Nom. Max. 
CPR cates 6g Tae et ated alt gt ge gre) leah Eee ON et oe ra) volts 
Current im 9 ee ea eee me 49 54 amperes 
Amplification Factor - - - - - - - - - 4.4 5.6 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - = = = = = = = = 17 uufd 
Grid-Filament- - - - - - = = = = = = 29 uufd 
Plate-Filament- - - = = = = - = = = - 2.5 uufd 
Transconductance (Ip = 1.0 amp., Ep = 3000.V) - - 11,000 umhos 
Maximum Frequency - - - - - = = = = = = = = = 75 Mec 


MECHANICAL 


Base - - - - - - - = = = = = 

MEOUN CID OS LLION. tet ib oheee en ae | 

Cooling - - - - - - = = = = = 
p> Maximum Temperatures: 


8238 
3X3000AI 


LOW-MU 


TRIODE 


> 3X30008 


MADE IN U.S.A. 


- - See outline drawing 
Vertical, base down or up 
- Forced. jain 


Gridand Filamentiseals 6: <8) (basta ene ee ee nme em ORS 175°C 
PMU eK s00 LOD COT ees pe cet my om ered me med eee om ey me met) me me ae me wt ee he) ms 250°C 
Maximum Diameter - - - - - - = = = = = = = = = = = = = = = = 4.16 inches 
Maximum Height = - = - = -— = = = = = 2 = = = = = (= (2° (= o=-)= = 8.59 inches 
eta AOI alee rm i Pash fom am Tims mgm om bm em oe ee em em eee el mn Oy Olam 
PSG EROS NY SS Od OR ES I GN AN TE ly Ty rt Roe ln Wil pel eet cri ig tet Ne MY Coe SUC eta 16 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes) 
OR MODULATOR Class AB, 
Class-AB, 
DC Plate Voltage - - - - 4000 5000 6000 volts 
MAXIMUM RATINGS (Per tube) DC Grid Voltage (Approx) * -860 -1080 -1300 volts 
Zero-Signal DC Plate Current 500 400 335 mA 
DC PLATE VOLTAGE 6000 MAX, VOLTS Max-Signal DC Plate Current 3.00 2.80 2.65 amps 
DC PLATE CURRENT 2.5 MAX,.AMPERES Effective Load. Plate-to-Plate 2160 3320 4560 ohms 
PLATE DISSIPATION 3000 MAX. WATTS _ Peak AF Grid Input Voltage 
GRID DISSIPATION 50 MAX, WATTS (per tube) - - - - - 760 995 1250 volts 
Max-Signal Driving Power - 0 0 0 watts 
*Adjust to stated Zero-Signal DC Plate Cur- Max-Signal Plate Input 
rent. Can be expected to vary +15%. Effect=- Power - - - = 12,000 14.000 16,000 watts 
ive grid-circuit resistance must not exceed Max-Signal Plate Dissipation 
200,000 ohms. (per tube) - - - - = 3000 3000 3000 watts 
Max-Signal Plate Output 
**At maximum signal without negative feed- Power - - = = = 6000 8000 10.000 watts 
back. Total Harmonic Distortion** 1.8 2.6 2.1 percent 


(Effective 2-18-63) © Copyright 1952, 1953, 1963 by Eitel-McCullough, Inc. Printed in U.S.A, 


> Change from data sheet dated 2-1-52 
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APPLICATION 


MECHANICAL 


Mounting: The 3X3000A1 must be mounted vertically with its base up or down at the convenience of the designer. 
The filament connections should be made through spring collets and care must be taken not to impart strain to 
the terminals or base assembly. 


The tube must be protected from severe shock and vibration during shipment and operation. 


Cooling: Sufficient forced air cooling must be provided to maintain seal and anode core temperature at 175°C 
or below. Air-flow must be started when filament power is applied and it is advisable to continue air-cooling for 
two minutes after all voltages are removed. 


The table below lists minimum air-flow requirements to maintain tube temperatures below 175°C with air flow- 
ing in both the base-to-anode and anode-to-base directions. This tabulation presumes air at 25° C and sea level. 
A separate supply of approximately six cubic feet per minute, directed into the filament structure is also re- 
quired to maintain rated filament seal temperatures. This is best accomplished using a small diameter insula- 
ting tubing directed into the stem between the filament seals. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 


BASE-TO-ANODE FLOW ANODE-TO-BASE FLOW 


PRESSURE DROP AIR-FLOW 
(inches of water) (CFM) 
14 0.1 20 
. 61 
: 122 
Note: 


An extra 425 watts have been added to these plate dissipation figures in preparing this tabulation, to com- 
pensate for grid and filament dissipation. 


Plate 
Dissipation 
(Watts) 


PRESSURE DROP 
(inches of water) 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


ELECTRICAL 


Filament: The rated filament voltage for the 3X3000A1 is 7.5 volts and should not exceed this value by more 
than five percent if maximum tube life is to be realized. Reduction of filament voltage to about 7.2 volts will 


actually enhance tube life and provision should be made for this adjustment where the lower emission can be 
tolerated. 


Grid Operation:The grid dissipation rating of the 3X3000A1 is 50 watts. This is the product of the peak positive 
grid voltage and average de grid current. When tubes are used in parallel in amplifier or modulator service, 
provision should be made for individual adjustment of bias voltage, in order to match the tubes. In practice, 
individual adjustment of drive voltage will not be necessary. 


Special Applications: If it is desired to operate the tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California, for 
information and recommendations. 
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DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


: : MAX. NOM. 
4.093 | 4.156 
.843 


| 3.625 


ANODE COOLER 


GRID (NOTE 1) TES 


FILAMENT 


PROT Es) |, 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


NOTES: 


1. .040 MAX. RUNOUT OF 
GRID CONTACT SURFACE 
WITH RESPECT TO AXIS 
DETERMINED BY ANODE 
AND OUTER FILAMENT 
CONTACT SURFACE. 


2. .025 MAX. RUNOUT OF 
INNER FILAMENT CONTACT 
SURFACE WITH RESPECT TO 
OUTER FILAMENT CONTACT 
SURFACE. 


— gmt 3X3000Al 


GRID VOLTAGE-VOLTS 


600 — e 


EIMAC 3X3000A1 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
PLATE CURRENT 
— ———GRID CURRENT 


200 


200 
—400 
—600 
800 
—1000 


~1200 


~1400 | & 


0 1000 2000 3000 4000 5000 6000 
PLATE VOLTAGE-VOLTS 


TENTATIVE DATA 


2 Bess dae 3X3000A7 


HIGH-MU 
POWER TRIODE 


The Eimac 3X3000A7 is an external-anode power triode intended to be used as 
a zero-bias Class-B amplifier in audio or radio-frequency applications. Operation with 
zero grid bias offers circuit simplicity by eliminating the bias supply. In addition, -, 
grounded-grid operation is attractive since a power gain of over twenty times can be ! = | 


obtained with the 3X3000A7. 


> 3X300047 


MADE IN U.S.A, 


GENERAL CHARACTERISTICS 


ELECTRICAL 


SRNR eS IT 


Filament: Thoriated-Tungsten 


Voltage - - - - - - - - - - - - - 7.5 volts 
Current - - - - - - - - - - - - - 51 amperes 
Amplification Factor = : = : = 2 p b 2 p e - 200 
Interelectrode Capacitances: 
Grid-Filament 2 = Z : : J . s s : - 38 uuf 
Grid-Plate - - - - - - - - . - - : 24 uuf 
Plate-Filament - : - : 4 : = © 2 2 - 0.6 uuf 
Frequency for Maximum Ratings - - - - - - - - - - 75 Me 
MECHANICAL 
Rasoue- - = 3 2 £ 2 A : = = = : . : - s See outline drawing 
Operating Position - - - - - - - - - - - - - : - - Vertical, base up or down 
Cooling 2 - - - = : < - - - : : - - = : : 2 = : = Forced air 


Maximum Operating Temperatures: 


Anode Core and Seals - E ‘ = = 2 : s : : = = _ : Ss : 3 175°C 
Maximum Dimensions: 
Height = - : - - - - - - - - - - - - - - - - 8.6 inches 
Diameter - = : : - - - - - - - . - - - - - - - 4.16 inches 
Net Weight EU ce eh chet ia) lo) ie ee ea Veta le) 0 Lee. BO poumers 
AF AMPLIFIER OR MODULATOR TYPICAL OPERATION, Two Tubes, 


CLASS-B, GRID-DRIVEN Sinusoidal Wave 


DC Plate Voltage - : - - - - 4000 volts 
MAXIMUM RATINGS (Per Tube) pe eae a POPE! V5) Cule oft Cvolls 

Zero-Sig Plate Current - - - - 0.640 amps 

Vv TO Gy Feel eats 

Fae aor AU AE OU Max-Sig DC Plate Current - - - - : 4.00 amps 
DC PLATE CURRENT - i 7 ; . 2.5 AMPS Max-Sig DC Grid Current - - . - - 0.860 amps 
PLATE DISSIPATION - - : - - 3 KW Driving Power - - - - . - - 120 watts 
GRID DISSIPATION : 5 : : 3 225 WATTS Peak AF Driving Voltage (per tube) - : - 185 volts 

Load Resistance, Plate-to-Plate - . . - 2200 ohms 
*Approximate Values Max-Sig Plate Output Power - - - - 11,000 watts 


(Effective 5-20-63) © Copyright 1963 by Eitel-McCullough, Inc. 


—— 3X3000A7 


RF LINEAR AMPLIFIER 
CLASS-B, GROUNDED-GRID 


MAXIMUM RATINGS 


DC PLATE VOLTAGE . . - - - 5000 VOLTS 
DC PLATE CURRENT - - - - - 2.5 AMPS 
PLATE DISSIPATION - - - : - . 3 KW 

GRID DISSIPATION - - - . - - 225 WATTS 


*Approximate Value 


RF LINEAR AMPLIFIER 
CARRIER CONDITIONS, GRID-DRIVEN 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - . - - 5000 VOLTS 
DC PLATE CURRENT - . . . . 2.5 AMPS 
PLATE DISSIPATION - . - - - 3 KW 


GRID DISSIPATION - - - - - 225 WATTS 


*Approximate Value 
tModulation Crest Conditions 


TYPICAL OPERATION, Single-Tone Conditions 


DC Plate Voltage - - - - - 4000 5000 volts 
Zero-Sig DC Plate Current* - - =O S32 0.44 amps 
Max-Sig DC Plate Current - - - 2.00 1.56 amps 
Max-Sig DC Grid Current - - - 0.42 0.33 amps 
Driving Impedance - - - - 50 50 ohms 
Resonant Load Impedance - - - 1120 1850 ohms 
Max-Sig Driving Power - - . - 360 215 watts 
Peak Envelope Plate Output Power - 5500 5500 watts 
Power Gain - - - - - a AER 25.6 times 


TYPICAL OPERATION 


DC Plate Voltage - - - - - - 4000 volts 
DC Grid Voltage - - - - - - 0 volts 
Zero-Sig DC Plate Current* - - - - 0.32 amps 
DC Plate Current : - - - - - 0.815 amps 
DC Grid Current - - - - - - 0.205 amps 
Driving Impedancet - - - - - - 220 ohms 
Peak Driving Voltaget - - - - - 160 volts 
Driving Power - - - - - - - 15 watts 
Plate Output Power - - - - - - 1100 watts 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and con- 


firmed by direct tests. No allowance for circuit losses, either input or output, has been made. 


APPLICATION 


Input Circuit—When the 3X3000A7 is operated as a 
grounded-grid rf amplifier, the use of a resonant tank 
in the cathode circuit is recommended in order to 
obtain greatest linearity and power output. For best 
results with a single-ended amplifier it is suggested 
that the cathode tank circuit operate at a “Q” of five 
or more. 


Cooling—The maximum temperature rating for the 
anode core and seals of the 3X3000A7 is 175°C. Suf- 
ficient forced-air cooling must be provided to keep 
the temperature of the anode core and the tempera- 
tures of the glass-to-metal seals below 175°C. Tube life 
is usually prolonged if these areas are maintained at 


temperatures below the maximum rating. Minimum 
air flow requirements to maintain anode-core and seal 
temperatures below 175°C at sea level with an inlet-air 
temperature of 50°C are tabulated for air-flow in the 
anode-to-base and base-to-anode directions. At higher 
ambient temperatures, frequencies above 30 Mc or at 
higher altitude, a greater quantity of air will be re- 
quired. It is suggested that temperatures be monitored 
in any new installation to insure proper cooling. 


In addition, a minimum air flow of 7 cfm must be 
directed into the filament stem structure, between the 
inner and outer filament conductors. This rate of air 
flow provides sufficient stem cooling at ambient temp- 
eratures up to 55°C. 


3X3000A7 Set tne 


Minimum Cooling Air-Flow Requirements 


Anode-To-Base Base-To-Anode 
Air-Flow Air Flow 


Plate** Pressure Pressure 
Dissipation Drop (Inches Air Flow Drop (Inches 
(Watts) of Water (CFM) of Water) 


25 0.15 
63 0.75 
130 2.6 


**Since the power dissipated by the filament is about 375 watts and since grid 
dissipation can, under some circumstances, represent another 225 watts, allowance 
has been made in preparing this tabulation for an additional 600 watts dissipation. 


= DIMENSIONS IN INCHES 
@ DIMENSIONAL DATA 
REF. fl MIN. | MAX. NOM. 

® A 4.093 | 4.156 
B78! 843 
» q ol 3.625 
J 3 D | .6I5 635 
E | 1.490 1.510 
) F | 2990 3.010 
G .BI2 .937 
etc aa [ H 1.437 1.562 
Jl 375 | .437 
K 4. 4.125 
ANODE COOLER 2 Pos) 05) 
© N 1.187 1.437 
P 8.156 8.593 
® Q  .687~—«.812 


GRID (NOTE 1) Ts 


FILAMENT 


(NOTE 2) ———__|_ 


NOTES: 


J ©) af 1. .040 MAX. RUNOUT OF 
GRID CONTACT SURFACE 
WITH RESPECT TO AXIS 
DETERMINED BY ANODE 
AND OUTER FILAMENT 
CONTACT SURFACE. 


025 MAX. RUNOUT OF 
INNER FILAMENT CONTACT 
SURFACE WITH RESPECT TO 
OUTER FILAMENT CONTACT 
SURFACE. 


x 


_— deh 3X3000A7 


0009 


000+ 


SJUadWVY — LN3IYYND ILVI1d 
SauadWVY — LNAYYND aids ——— 


SJILSTYILIVAVHD 
INJYYND LINVISNOD 
WIdAL 
LVOOOEXE VWI 


SLIOA — JOVLIOA 31LV1d 


0002 


002 


00€ 


SLIOA — JOVLIOA GldS 


_ 8239 _ 
3X3000Fl 


EITEL- McCULt OUGH, INC. 


SAN Coe FUE EOS ALIFORNIA 


LOW-MU 
TRIODE 


The Eimac 8239/3X3000F1 is a low-mu forced-air cooled power triode intended 
for use as an audio amplifier or modulator. The maximum rated plate dissipation is 
3000 watts. 
Two 3X3000F1’s in class-AB audio service will deliver up to 10 kilowatts maxi- 
mum-signal plate output power at 6000 plate volts without drawing grid current. 
The 3X3000F1 is provided with ‘‘flying leads’? for filament and grid connections. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Aupesten Min. Nom. Max. 
Voltage = - - - mel Fee rib g eel sees oy ars ko 7.5 volts 
Current- - - - - = - = = = = 49 54 amperes 
Amplification Factor - - - - = = - = 4.4 5.6 
Direct Interelectrode Capacitances (Average) 
Grid-Plate- - - - - - = = = = = = 17, uufd 
Grid-Filament- - - - - - = = = - = 29 uufd 
Plate-Filament- - - - - - = = - - 2.5 uufd 
Transconductance (Ip = 1.0 amp., Hie cos vy) - = 11,000 umhos 
Maximum Frequency - - - - - re De oon owt! al 2” “BO Mc 
, ) MECHANICAL 
Base- - - ae ee eet Gar ee fe eee re em vm, vm om ) See t outlineuunawam 
Mounting poeition ieee Cues =. om Ae en y= = ees ate Vertical, baseédownmomurt 
ae re me 0 ome a ee ee ee em em el ee! om Cee 
> Maximum Temperatures: 
Grid and Filament Seals = - - - = = = = = = = = = = = = = = w» = @ 175°C 
ANOS COOLET Cor Caples mm mea re me a wm mmm me 250°C 
Maximum Diameter - - = = - = = = = = = = = = = = = = = = = = 4,16 inches 
ON SE yt tm ee em im mm me me ie em em | pounds 
se) hayep ber GQ ges ode oo TN et a a a ee ee es re 17 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes) 
OR MODULATOR Class ABy 
Class-AB, 
DC Plate Voltage - - - - 4000 5000 6000 volts 
MAXIMUM RATINGS (Per tube) DC Grid Voltage (Approx) * -860 -1080 -1300 volts 
Zero-Signal DC Plate Current 500 400 335 mA 


DC PLATE VOLTAGE 6000 MAX. VOLTS Max-Signal DC Plate Current 3.00 2.80 2.65 amps 
DC PLATE CURRENT 2.5 MAX, AMPERES Effective Load, Plate-to-Plate 2160 3320 4560 ohms 
PLATE DISSIPATION 3000 MAX. WATTS Peak AF Grid Input Voltage 


GRID DISSIPATION 50 MAX, WATTS (per tube) - - - - = 760 995 1250 volts 
Max-Signal Driving Power - 0 0 0 watts 
*Adjust to stated Zero-Signal DC Plate Cur- Max-Signal Plate Input 

rent. Can be expected’to vary +15%. Effect- Power - - - - 12,000 14,000 £16,000 watts 

ive grid-circuit resistance must not exceed Max-Signal Plate Dissipation 
200,000 ohms. (per tube) - - - - = 3000 3000 3000 watts 

Max-Signal Plate Sete 

() ) **At maximum signal without negative feed- Power - - - = 6000 8000 10,000 watts 
back. Total Harmonic Distortion** 1.8 2.6 2.1 percent 


(Effective 2-18-63) © Copyright 1959, 1963 by Eitel-McCullough, Inc. Printed in U.S.A, b Change from data sheet dated 10-21-59 
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APPLICATION 


MECHANICAL 


Mounting: The 3X3000F1 must be mounted vertically with its base up or down at the convenience of the designer. 
The base is fitted with heavy filament leads to facilitate connections. These leads should be arranged to prevent 
mechanical stress on the filament structure. The grid is also fitted with a flying lead. 


The tube must be protected from severe shock and vibration during shipment and operation. 
Cooling: Sufficient forced air cooling must be provided to maintain seal temperature at 175° C or below. Air- 


flow must be started when filament power is applied and it is advisable to continue air-cooling for two minutes 
after all voltages are removed. 


The table below lists minimum air-flow requirements to maintain tube temperatures below 175° C with air 
flowing in both the base-to-anode and anode-to-base directions. This tabulation presumes air at 25° C and sea 
level. A separate supply of approximately six cubic feet per minute, directed into the filament structure is also 
required to maintain rated filament seal temperatures. This is best accomplished using a small diameter in- 
sulating tubing directed into the stem, between the filament seals. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 


BASE-TO-ANODE FLOW ANODE-TO-BASE FLOW 


aoe ee AIR-FLOW PRESSURE DROP AIR-FLOW PRESSURE DROP 
ee (CFM) (inches of water) (CFM) (inches of water) 


Note: 


An extra 425 watts have been added to these plate dissipation figures in preparing this tabulation, to com- 
pensate for grid and filament dissipation. 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


ELECTRICAL 


Filament: The rated filament voltage for the 3X3000F1 is 7.5 volts and should not exceed this value by more 
than five percent if maximum tube life is to be realized. Reduction of filament voltage to about 7.2 volts will 
actually enhance tube life and provision should be made for this adjustment where the lower emission can be 
tolerated. 


Grid Operation:The grid dissipation rating of the 3X3000F1 is 50 watts. This is the product of the peak positive 
grid voltage and average dc grid current. When tubes are used in parallel in amplifier or modulator service, 
provision should be made for individual adjustment of bias voltage, in order to match the tubes. In practice, 
individual adjustment of drive voltage will not be necessary. 


Special Applications: If itis desired to operate the tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California, for 
information and recommendations. 
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DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


(B) 

= JORemee cay 
ey T. 
TIERS |"). 22 

(R) 
ANODE COOLER 
ap AND TERMINAL 
OE x ee) 


») © 


Pe ee ce eae YA 
ae | cae | Bem eel os a 
GRID _LEAD 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


GRID TERMINAL 
197+.003 DIA. HOLE 


Ba FILAMENT LEADS 
Ae 
4 x mF : . FILAMENT TERMINALS 


oe "390+.005 DIA. HOLE 
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GRID VOLTAGE-VOLTS 
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PLATE VOLTAGE-VOLTS 


The Eimac 8162/3X3000F7 is an external-anode power triode 
intended to be used asa zero-bias Class-B amplifier in audio or 
radio-frequency applications. Operation with zero grid bias offers 
circuit simplicity by eliminating the bias supply. In addition, 
grounded-grid operation is attractive since a power gain of over 
twenty times can be obtained with the 8162/3X3000F7. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten 
Voltage - = 
Current - - 


Amplification Factor - - 

Interelectrode Capacitances: 
Grid-Filament = 
Grid-Plate - = 
Plate-Filament = 

Frequency for Maximum Ratings 


MECHANICAL 
Base ~ = = 
Operating Position - - 
Cooling ~ - - 


Maximum Operating Temperatures: 


TENTATIVE DATA 


8162 
3X3000F7 


HIGH-MU 
POWER TRIODE 


EI MAC 


* seals.) volts 

oe = 51 amperes iia 
- - 200 heer on 
- - 38 uuf 

- - 24 uuf id 
= =) (0.6 uuf 

= - 30 Mc 


es me = - See outline drawing 
= ‘= = Vertical, base up or down 
~ = - - Forced air 


Anode Core and Seals - - - - - 150°C 
Maximum Dimensions: 

Height (Does not include filament connectors) = 8.6 inches 

Diameter - - - - - - 4.16 inches 
Net Weight - - - ~ ~ ~ - 725: spounds 


A-F AMPLIFIER OR MODULATOR 
CLASS-B, GRID-DRIVEN 


MAXIMUM RATINGS (Per Tube) 
D-C PLATE VOLTAGE 5000 VOLTS 
D-C PLATE CURRENT 2.5 AMPS 
PLATE DISSIPATION 3 KW 
GRID DISSIPATION 225 WATTS 


(Effective 5-5-61) Copyright 1961 by Eitel-McCullough, Inc. 


TYPICAL OPERATION, Two Tubes, 
Sinusoidal Wave 


D-C Plate Voltage 4000 volts 
D-C Grid Voltage 0 volts 
Zero-Sig D-C Plate Current* 0.640 amps 
Max-Sig D-C Plate Current 4.00 amps 
Max-Sig D-C Grid Current 0.860 amps 
Driving Power 120 watts 
Peak A-F Driving Voltage (per tube) 185 volts 
Load Resistance, Plate-to-Plate 2200 ohms 
Max-Sig Plate Output Power 11,000 watts 


= dneF 3X3000F7 


R-F LINEAR AMPLIFIER TYPICAL OPERATION, Single-Tone Conditions 
CLASS-B, GROUNDED-GRID 


MAXIMUM RATINGS D-C Plate Voltage 4000 5000 volts 
D-G PLATE VOLTAGE 5000 VOLTS Zero-Sig D-C Plate Current* 0.32 0.44 amps 
D-GC PLATE CURRENT 235 AMPS Max-Sig D-C Plate Current Prep UNG) 1.56 amps 
PLATE DISSIPATION 3 KW Max-Sig D-C Grid Current 0.42 0.33 amps 
GRID DISSIPATION 225 WATTS Driving Impedance 50 50 ohms 
Resonant Load Impedance LZ O 1850 ‘ohms 
Max-Sig Driving Power 360 215 watts 
Peak Envelope Plate Output 
Power 5500 5500 watts 
Power Gain iS as) 25.6 times 
R-F) LINEAR AMPLIFIER TYPICAL) OPERATION 


CARRIER CONDITIONS, GRID-DRIVEN 


MAXIMUM RATINGS D-C Plate Voltage 4000 volts 
D-C. PLATE VOLTAGE) so000 VOLTS D-C Grid Voltage 0 volts 
D-C PLATE CURRENT Zs OP AMES Zero-Sig D-C Plate Current* 0.32 amps 
PLATE DISSIPATION 3 KW D-C Plate Current O 31> amps 
GRID DISSIPATION Z25 WATIS D-C Grid Current 0.205 amps 
Driving Impedance + 220, Sohms 
Peak Driving Voltage t 160 + volts 
Driving Power 15 watts 
Plate Output Power 1100 watts 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published char- 


acteristic curves and confirmed by direct tests. No allowance for circuit losses, 
either input or output, has been made. 


APPLICATION 


INPUT CIRCUIT - When the 3X3000F7 is operated as a grounded-grid r-f amplifier, the use 
of a resonant tankin the cathode circuit is recommended in orderto obtain greatest linear- 
ity and power output. For best results with a single-ended amplifier it is suggested that 
the cathode tank circuit operate at a "Q" of five or more. 


COOLING - The maximum temperature rating for the anode core and seals of the 3X3000F7 
is 150°C. Sufficient forced-air cooling must be provided to keep the temperature of the 
anode core and the temperatures of the glass-to-metal seals below 150°C. Tube life is 
usually prolongedif these areas are maintained at temperatures below the maximum rating. 
Minimum air flow requirements to maintain anode-core and seal temperatures below 150°C 
with inlet-air temperatures of 40°C and 55°C are tabulated. A maximum ambient temper- 
ature of 40°C will apply to most commercial installations, while the 55°C data is useful 
when designing equipment in conformance with MIL-E-5400 Curve A (Class I). 


In addition, a minimum air flow of 7 CFM must be directed into the filament stem 
structure, between the inner and outer filament conductors. This rate of air flow provides 
sufficient stem cooling at ambient temperatures up to 55°C. 


* Approximate Values 
tModulation Crest Conditions 


Plate** 
Dissipation 
(Watts) 


SEA LEVEL PRESSURE, ANODE-TO-BASE AIR FLOW 


40°C MaxAmbientAirTemp | 55°C MaxAmbient Air Temp. 


Pressure 
Drop (Inches 
of Water) 


dnt 3X3000F7 — 


Pressure 
Drop (Inches 
of Water) 


*kSince the power dissipated by the filament is about 375 watts and 
since grid dissipation can, under some circumstances, represent an- 
other 225 watts, allowance has been made in preparing this tabulation 
for an additional 600 watts dissipation. 
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HIGH-MU TRIODE 


io mvare 250TH 


@ MODULATOR 
= OSCILLATOR 
AMPLIFIER 


The EIMAC 250TH is a high-mu power triode intended for use as an 
amplifier, oscillator or modulator. It has a maximum plate-dissipation rat- 
ing of 250 watts and a maximum plate-voltage rating of 4000 volts at fre- 
quencies up to 40 MHz. 

The 250TH in class-C rf service will deliver up to 1000 watts plate 
power output with 39 watts driving power. Two 250TH’s in class-AB. 
modulator service will deliver up to 1180 watts maximum-signal plate 
power output with 42 watts nominal driving power. 


Sacer GENERAL CHARACTERISTICS 
Filament: Thoriated Tungsten 

Voltage aR sen) oe he a ee = eet oe Te O-VOItS 

Current ee i hae Gr rhe = wig ieee LO. amperes 
Amplification Factor (Average ) sean fr Ue Pn ae 37 
Direct Interelectrode Capacitances (Average ) 

rid -Dig (CRM mee oh aN te, HL, — wie se 52.0 put 

Grid-Filament ope hee een, Ne? Fea Burt 

Piste Manientuiges fo. sae om bm) 88 FO 5 tut 
Transconductance (1,=300 ma., E,=3000 v. ) - =  - 5600 pmhos 

u Highest Frequency for Maximum Ratings - - - - 40 MHz 

MECHANICAL 
Base PCa intel cr ini nm = ers Seee ees EA ice om. ee Specialtaenin 
STE ee i oo) a a a See outline drawing 
Socket - - - -  -  - (National No. XM-50 or E. F. Johnson No. 123-211) or equivalent 
Mounting Position ieee OU Ure ee eC «C= Vertical, base down‘crup 
SOO Goes Geeta we- ae cg, | LM es Convection and radiation 
Maxunumelciiperatire cieblatesand Grid.seals. <i.="5 9-  - w= =) ge, wine im 225°C 
Recommended Heat-Dissipating Connectors: 

Plate NORM EES Em ee ec eiew ew ee ha we eo 8. SR IEMAG#H Reg 

Grid SR A ee ce ie oe es ce ee ee (RIMACG HB 
Maximum Over-all Dimensions: 

erie (i Ceewee =i ak Oe Ss ee es Os 0S Sinches 

Diameter Seer Mw ed Se me es eee ee oe oe) =e So BL inenes 
Net Weight = - = ore ari hi ie ee ke Fae : - = §b= 9 oS 10 ounces 
Sr Oe V1 i CE a oR ne Ba on 8 aD | ep as ee ee 3 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION, per tube (Frequencies up to 40 MHz) | 

N LL DC Plate Voltage - - - - 2000 3000 4000 volts 

ae OS TABRT EER Telephony ae Ss Noles: ay wa oe 357 Miges a1 ae 


(Key-down conditions, per tube) DC Grid Current* 


MAXIMUM_RATINGS Peak RF Grid Voltage (approx.) - sao ES ao volts 
DC PLATE VOLTAGE - - cae V Driving Power* 1s 3 - 3 watts 

Se as aera Plate Power Input - - - - 714 41000 1250 watts 
PLATE DISSIPATION -_ - eS 250 WATTS Plate Dissipation - - - - 250 250 250 watts 
GRID DISSIPATION Fae hay a 40 WATTS Plate Power Output - = 464 750 1000 watts 
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25 250TH 


PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER 
Class-C Telephony (Carrier conditions) 


MAXIMUM RATINGS, PER TUBE 
(Frequencies up to 40 MHz) 


TYPICAL OPERATION, per tube! (Frequencies up to 40 MHz) ( 
DC Plate Voltage - - - - 2000 2500 3000 volts \ 
DC Grid Voltage - - - —160 —180 —200 volts 

DC Plate Current - - 250 225 200 ma 

DC Grid Current* - - - 60 45 38 ma 

Peak RF Grid Voltage 365 365 375 volts 


DC PLATE VOLTAGE 3200 VOLTS ange Sek ates : - iF a aan 

ri issipation - - - watts 
Be PLATE CURRERN (ee erect ee bUUNS Plate Power Input - 500 565 600 watts 
PLATE DISSIPATION - - - - 165 WATTS Plate Dissipation -  - 165 165 165 watts 


GRID DISSIPATION, - —- —- ~~ - ~_—40_‘ WATTS Plate Power Output___- -- _- 335 _400_435_ watts 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 


DC Plate Voltage - - - - 1500 2000 3000 volts 
AND MODULATOR DC Grid Voltage! - - - 0 —30 —65 volts 
Class-AB» (Sinusoidal wave, two tubes unless 


otherwise specified) 


Zero-Signal DC Plate Current - 220 140 100 ma 
MAXIMUM RATINGS E 


Max-Signal DC Plate Current - 700 700 560 ma 
Effective Load, Plate-to-Plate - 4200 6000 12,200 ohms 


DC PLATE VOLTAGE -~ - 4000 VOLTS Peak AF Grid Voltage (per tube) - 230 260 260 volts 
MAX-SIGNAL DC PLATE Max-Signal Peak Driving Power* - 92 104 83 watts 
CURRENT, PER TUBE 350 MA Max-Signal Nominal Driving Power* 46 52 42 watts 
MAX-SIGNAL PLATE Max-Signal Plate Power Input - 1050 1400 1680 watts 
DISSIPATION, PER TUBE - 250 WATTS Max-Signal Plate Power Output - 630 900 1180 watts 
MAX-SIGNAL GRID “Approximate values. 
DISSIPATION _ - - - 40 WATTS TAdjust to give stated Zero-Signal DC Plate Current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION,” POSSIBLY EXCEEDING 


THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC, DIVISION OF VARIAN, FOR INFORMATION AND RECOMMENDATIONS. 


APPLICATION 


MECHANICAL 
Mounting — The 250TH must be mounted 
vertically, base down or up. The plate and grid 
leads should be flexible, and the tube must be 
protected from vibration and shock. 


Cooling — Heat Dissipation Connectors 
(EIMAC HR-6 and HR-3 or equivalent ) must be 
used at the plate and grid terminals of the 
250TH. Forced-air cooling is not required in 
properly designed equipment operating at fre- 
quencies below 40 MHz. If the free circulation of 
air around the tube is restricted, a small fan or 
centrifugal blower should be used to provide 
additional cooling. 

The temperature of the plate and grid seals 
must not be allowed to exceed 225°C. One 
method of measuring these temperatures is by 
the use of “Tempilaq,” a temperature-sensitive 
lacquer manufactured by the Tempil Corpora- 
tion, 132 W. 22nd St., New York 11, N.Y. 


ELECTRICAL 
Filament Voltage — The filament voltage, 
as measured directly at the tube, should be 5.0 
volts with maximum allowable variations due 
to line fluctuations from 5.25 to 4.75 volts. 


Bias Voltage — When grid-leak bias is used, 
suitable protective means must be provided to 


294 MIN. 


325 MAX. va 


= Ug if 
—i2 NOM. 
1.867 MAX. 


prevent excessive plate dissipation in the event 
of loss of excitation, and the grid-leak resistor 
should be made adjustable to facilitate main- 
taining the bias voltage and plate current at 
the desired value from tube to tube. 


Grid Dissipation — The power dissipated by 
the grid of the 250TH must not exceed 40 watts. 
Grid dissipation may be calculated from the 
following expression: 

Pe Cunt 
where P,=grid dissipation, 
€mep=peak positive grid voltage, and 
I,=de grid current. 

€.mp May be measured by means of a suitable 
peak-reading voltmeter connected between fila- 
ment and grid. In equipment in which the plate 
loading varies widely, such as oscillators used 
for radio-frequency heating, care should be taken 
to make certain that the grid dissipation does not 
exceed the maximum rating under any condition 
of loading. 


Plate Dissipation — The plates of the 250TH 
operate at a visibly red color at the maximum 
rated dissipation of 250 watts. Plate dissipation 
in excess of the maximum rating is permissible 
only for short periods of time, such as during 
tuning procedures. 


500 DIA. 
328 MIN, + 005 
3607 906 via. 
E ~ i 688 NOM 
| PLATE | 344 NOM. NO CONNECTION 
562 NOM 109 MAX. FILAMENT 1344 NOM. 
5 tt MIN. 
3 MIN 688 NOM 
3 RI 9g MIN. 
65 MAX. SRID 38 DIA. MAX. 2 
lob MAX, 
065 MIN. 2.500 DIA. MAX. 
O71 MAX. 3 
93 MIN. 
312 MIN- 7 + FILAMENT 
97 max. 187 +.002 DIA. 4 PINS Bott outa 
082 DIA. MAX. 9 b Pare E EW 
= MIN i 
1S max. 
- = - 2 23.Nom 
? 0312 NOM: 32 
1.225 NOM. 4 Reciever t 4 1 DIMENSIONS 
i a] IN_ INCHES 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the 
relationship of plate efficiency, power output 
and approximate grid driving power at plate 
voltages of 2000, 3000, and 4000 volts. These 
charts show combined grid and bias losses 
only. The driving power and power output 
figures do not include circuit losses. Points 
A, B, and C are identical to the typical Class 
C operating conditions shown on the first 


page under 2000, 3000, and 4000 volts re- 
spectively. 


[| 
LEGEND 


CURVE 
IDENTICAL TO TYPICAL 


CLASS C OPERATING CON- 
DITION ON FIRST PAGE. 
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EI MAC 


592/3-200A3 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The EIMAC 592/3-200A3 is a medium-mu power triode having a maxi- 
mum plate dissipation rating of 200 watts, and it is intended for use as a 
power amplifier, oscillator, or modulator. It can be used at its maximum 
ratings at frequencies as high as 150 MHz. 

Cooling of the 592/3-200A3 is accomplished by radiation from the 
plate, which operates at a visible red color at maximum plate dissipation, 
and by means of forced-air circulation around the envelope. 


ELECTRICAL GENERAL CHARACTERISTICS 
Filament: Thoriated Tungsten 
Voltage Pe ee ae =), ps. * . 10.0 volts 
Current gee ee ee te es 6 = 0.0 amperes 
Amplification Factor (Average ) Ser ie ee ee 25 
Direct Interelectrode Capacitances (Average ) 
Grid-Plate Meee es eee Nee, =) ecueiey uid. fpeL 
Grid-Filament ea ee me ca) cameras 3.0 ped 
Pre Qilament) -. -. - =. .- -- - «> o> 0.29 ppt 
Transconductance (I,=200 ma., E,=3000 v. ) - - = 3600 ywmhos 
Frequency for Maximum Ratings - - - "= - - 150 MHz 
MECHANICAL 
Mounting EON od ak ee Oe ee 
Maximum Over-all Dimensions: 
ec eee sw ireten 8 Ne em Ls 
Diameter SET SO re ee ad 


Mech cIpproxeic- eee Vaan CO ee tt 
Shipping Weight (approx. ) 


1 
1 
i] 
i] 
1 
' 
' 
1 
' 
1 


- - Vertical 


- 6.0 inches 
- 343 inches 
- 6 ounces 
- 1% pounds 


SUOMI Ow erin tr Sy eyo Pee. fe la eee = Radiation. and horcegsaay 
Recommended Heat Dissipating Connectors: 
Plate 20 hy 9 Re eee Ge i 2a ys ne ee EIMAC HR-10 
Grid Rey ee se ee ee Ce oe IMACS 
iam beLemmperatiivemmamicpisy = ee 8 ee nS dard te 
Matinee ole emipersturcarnsa tary a= to re et eS 175°C 
TYPICAL OPERATION 
AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless otherwise specified. 
AND MODULAT DC Plate Voltage - - - - 2000 2500 3000 Volts 
U OR DC Grid Voltage (approx.)* —50 —70 —90 Volts 
Class B Zero-Signal DC Plate Current 120 100 80 Ma. 
Max-Signal DC Plate Current 500 450 400 Ma. 
MAXIMUM RATINGS Effective Load, Plate-to-Plate 8500 12,600 18,000 Ohms 
DC PLATE VOLTAGE - - - 3500 VOLTS Peak AF Grid Input 
Voltage (per tube) - 260 270 270 Volts 
MAX-SIGNAL DC Max-Signal Peak Driving Power - 50 sve 40 Watts 
PLATE CURRENT - - - 250 MA. Max-Signal Nominal 
DC PLATE CURRENT - - - 200 WATTS K Ne rower Sadho aoe aon aoe Wate 
GRID DISSIPATION - = - 25 WATTS SEE Pie: tated carts gual alot curt. one 
TYPICAL OPERATION 
PLATE MODULATED RADIO DC Plate Voltage- - - 2000 2500 Volts 
FREQUENCY AMPL DC Plate Current - - - 200 200 Ma. 
F HIER ud DC Grid Voltage - - - - - —250 —300 Volts 
Class-C Telephony (Carrier conditions, per tube) DC Grid Current - P = 35 35 Ma. 
Peak RF Grid Input Voltage <p e= 480 535 Volts 
MAXIMUM_RATINGS Driving Powaren cnn snun- e 17 19 Watts 
DC PLATE VOLTAGE - - - 2600 VOLTS Grid ‘Dissipation -  - - 8 9 Watts 
PLATE DISSIPATION -_ - 2 200 MA. ene Power Input ee, SG 400 eae nie 
PLATE DISSIPATION - - - 130 WATTS Estes oN a eee ae LS ee 
Plate P Output - - - - 285 375 Watts 
GRID DISSIPATION - - - 25 WATTS The vatput figures do hot allow for circuit losses. ¥ 
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RADIO FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION 


DC Plate Voltage - - - 2000 2500 3000 3500 Volts 
AND OSCILLATOR DC Plate Current- - - 250 228 222 228 Ma. 
Class-C Telegraphy or FM Telephony DC Grid Voltage - - = ==1/5f0) 1/20) 10) 9740) Walle 
(Key-down conditions, per tube) DC Grid cen - - Sy 28 PHS 30 Ma. 

Peak RF Grid Input Voltage 380 400 440 505 Volts 
MAXIMUM_RATINGS Driving Power - - 12 1] 1] 15 Watts 
DC PLATE VOLTAGE - - - 3500 VOLTS Grid Dissipation - - - 7 6 By) 7 Watts 
DC PLATE CURRENT. - & 250 MA. ie Power Input . - 500 570 666 800 Watts 

Plate Dissipation - - - 200 200 200 200 Watts 
PLATE :DISSIPATION: = = 200m NETS Plate Power Output - - 300 370 466 600 Watts 
GRID DISSIPATION - - + 25 WATTS The output figures do not allow for circuit losses. 

APPLICATION 


MECHANICAL 
Mounting — The 592/3-200A3 must be 
mounted vertically, base down or base up. Flex- 
ible connecting straps should be provided from 
the grid and plate terminals to the external grid 
and plate circuits. The tube must be protected 
from severe vibration and shock. 


Cooling — An air-flow of approximately 15 
cubic feet per minute should be directed at the 
bulb from a 2 inch diameter nozzle located about 
three inches from the center line of the tube. 
The center line of the nozzle should be located 
about two inches down from the top of the plate 
terminal. The incoming air temperature should 
not exceed 50°C. Other methods of cooling may 
be used provided the maximum bulb and seal 
temperatures are not exceeded. An 8 inch, house- 
hold-type fan located about 10 inches from the 
tube is one alternate method. Special heat-dissi- 
pating connectors EIMAC HR-5 and HR-10, or 
equivalent, for grid and plate terminals respec- 
tively) should be used with this tube. These con- 
nectors help to prolong tube life by reducing the 
temperature of the metal-glass seals. 


ELECTRICAL 

Filament Voltage — For maximum tube life, 
the filament voltage, as measured directly at the 
filament pins, should be the rated value of 10.0 
volts. Unavoidable variations in filament voltage 
must be kept within the range of 9.5 to 10.5 
volts. 

Bias Voltage — There is little advantage in 
using bias voltages in excess of those given 
under “Typical Operation” except in certain very 
specialized applications. Where bias is obtained 
by a grid leak, suitable protective means must 
be provided to prevent excessive plate dissipa- 
tion in the event of loss of excitation. 


Grid Dissipation — The power dissipated by 
the grid of the 592/3-200A3 must not exceed 
25 watts. Grid dissipation may be calculated 
from the following expression: 

Po=Gcnple 
where P,=grid dissipation, 
€cmp=peak positive grid voltage, and 
I,=dc grid current. 
€cmp May be measured by means of a suitable 
peak-reading voltmeter connected between fil- 
ament and grid. 


Plate Voltage—Except for special applications, 
the plate supply voltage for the 592/3-200A3 
should not exceed 3500 volts. In most cases 
there is little advantage in using plate-supply 
voltages in excess of those given under “Typical 
Operation” for the power output desired. 


Plate Dissipation — Under normal operating 
conditions, the power dissipated by the plate of 
the 592/3-200A3 should not exceed 200 watts. 
At this dissipation the brightness temperature of 
the plate will appear a red-orange in color. The 
value of this color is somewhat affected by light 
from the filament, as well as from external 
sources. Plate dissipation in excess of the max- 
imum rating is permissible for short periods of 
time, such as during tuning procedures. 
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DIMENSIONS, 


NOTE: CENTER FILAMENT TERMINAL 
FILAMENT TERMINALS, AND TUBULATION 
ARE SO ALIGNED THAT THEY CAN BE 
FREELY INSERTED INTO A GAUGE //," 
THICK WITH HOLE DIA 
AND .350"' RESPECTIVELY, LOCATED ON 
THE TRUE CENTERS BY THE GIVEN 
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DRIVING POWER vs. POWER OUTPUT 


The four charts on this page show the relationship of plate efficiency, power output and grid 
driving power at plate voltages of 2000, 2500, 3000 and 3500 volts. These charts show combined - 
grid and bias losses only. The driving power and power output figures do not include circuit losses. 
The plate dissipation in watts is indicated by P,. 


Points A, B, C, and D are identical to the typical Class C operating conditions shown on the 
first page under 2000, 2500, 3000, and 3500 volts respectively. 


E,=2000 Volts H {4 H E,=2500 Volts 
EIMAC 592/3-200A3 EIMAC 592/3-200A3 


IDENTICAL TO TYPICAL (0) IDENTICAL TO TYPICAL 
C OPERATING CLASS C OPERATING 
CONDITION ON FIRST PAGE CONDITION ON FIRST PAGE 
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4CV35,000A 


EIMAC 


; VAPOR-COOLED 
5) RADIAL-BEAM 
POWER-TETRODE 


The EIMAC 4CV35,000A is a ceramic-metal power tetrode intended 
for use as a Class-C amplifier in radio-frequency applications. It features a 
new type of internal mechanical structure which results in higher RF operat- 
ing efficiency. Low RF losses in this mechanical structure permit operation 
of the 4CV35,000A at full ratings up to 110 megahertz. The 4CV35,000A 
is also recommended for Class-AB audio-frequency and radio-frequency 
linear power amplifier service. The vapor-cooled anode is rated at 35 kilo- 
watts of plate dissipation, making the tube attractive for low efficiency 


applications. 
GENERAL CHARACTERISTICS <a 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. . 
Voltage re MS ate 6.3 volts mre: 
Current eR se igh mp ae 152 168 amps 
Amplification Factor (Grid-Screen ) 
XY (average ) oe S| tee) ee 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: Min. Max. 
Input OO ie ets ate Sane eS Oe en a o> A PS 7S 
IU nee ator array ae eWay ey pe a | DD.0F . 27.0 meee 
Feedback oe Ee ee aes | eee PHONE Y TT 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input ee ie ene bee fag nt Satleie sg fe j- f=) = .= 63.0. ° 78.0 ee 
Cree tae Meroeeties bers Ph ee ee le 93.0) 28,00 eet 
Feedback YE ee ee ne ee ee 0.3) ee 
MECHANICAL 
Base POPE CeRE AV) ee an i es Fn | Rs hn lan a ae Special, concentric 
Maximum Seal Temperature - - - - - - - - - = -* - = = 250°C 
Maximum Anode Flange Temperature (See Outline Drawing) - - - - - - - 1102C 
Recommencedsenocket.-.. =) = see = ie ew we CUCU EEMAC?SK-310 
Boiler EEMeno ss) Mewes) Bani PF od te Ue Pe ee = oe 0 EIMAC,BR-200 
Operating Position eet ikea cat ee ee eee t= «. | Axis vertical, base up ordowa 
Maximum Dimensions: 
Ci pe ee Be we ee i ee lm 0 DAA sInGHBe 
Diameter SUES Pe da etm eS eee ee ves fia ey se ee) ce ST iene 
BASGsCOOUU eeeerie a a me mp ow eee ie Rw Forced Air 
Pe WRT Ss ee A ed Oe ee ee 20 pounds 
; ? Shipping Weight (Approximate) - - - - - - - - - = = = 35 pounds 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 5-15-66) © 1962, 1966 Varian Printed in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER 

OR OSCILLATOR 

Class-C Telegraphy or FM Telephony (Key-down conditions) 
MAXIMUM_ RATINGS 


DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE 


- - 10,000 VOLTS 
2,000 VOLTS 


DG PLATE ‘CURRENT = === - 5.0 AMPS 
PLATESDISSIPATION® ==5 = 5 oe - 35,000 WATTS 
SCREEN DISSIPATION - - - - - 450 WATTS 
GRID DISSIPATION Vs - 200 WATTS 


TYPICAL OPERATION 


DC Plate Voltage 
DC Screen Voltage 


- 7500 10,000 volts 
DC Grid Voltage - 


- 750 750 volts 
- —515 —540 volts 
DC Plate Current - 4.95 4.8 amps 
DC Screen Current - 
DC Grid Current - 
Peak RF Grid Voltage 
Driving Power - . 
Plate Dissipation . 
Plate Output Power - - 


.580 .585 amp 
.360 .320 amp 
- 675 700 volts 
- 240 225 watts 


9000 10,000 watts 
27,000 38,000 watts 


ee ee eae 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


Class-C Telephony (Carrier conditions unless noted) 
MAXIMUM_ RATINGS 


DGYPLATES VOLTAGE «= 9+) Fe) oe - 8000 VOLTS 
DC SCREEN VOLTAGE Sr Oe - 1500 VOLTS 
DCEPLATESCURRENT == = Setar - 4.0 AMPS 
PLATE DISSIPATION®™ - - == - 23,000 WATTS 
SCREEN DISSIPATION - - - - - 450 WATTS 
GRID DISSIPATION oa Ne eee i - 200 WATTS 


*Corresponds to 35,000 watts at 100 percent sine-wave modulation. 


TYPICAL OPERATION 


DC Plate Voltage - - - 6000 8000 volts 
DC Screen Voltage - - - 750 750 volts 
Peak AF Screen Voltage 
(For 100% modulation) 
DC Grid Voltage - = 
DC Plate Current - - 
DC Screen Current - - 
DC Grid Current = - 


= /AQ 710 volts 
—600  —640 volts 
SS. 3.65 amps 
.450 .430 mA 
185 .180 mA 
800 840 volts 
150 150 watts 
5100 5800 watts 
17,400 23,500 watts 


Peak RF Grid Voltage 
Grid Driving Power - 
Plate Dissipation - 
Plate Output Power - 


DP a aS 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Class-ABy 


MAXIMUM_RATINGS (Per Tube) 
DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE 


10,000 VOLTS 
2,000 VOLTS 


DGPLATE* CURRENT Gee 5 oe a see - 6.0 AMPS 
PLATE DISSIPATION - - -  -  - 35,000 WATTS 
SCREEN (DISSIPATION 27 ==" a= ae 450 WATTS 
GRID DISSIPATION eee Toa roe Ame as 200 WATTS 


*Per Tube 
**Approximate Values 


TYPICAL OPERATION (Two Tubes) 


DC Plate Voltage - - 
DC Screen Voltage -~ - 
DC Grid Voltage - = 
Max-Signal Plate Current - 


8000 10,000 volts 
1500 1500 volts 
—290 —300 volts 
W@)s7/ 10.7 amps 


Zero-Signal Plate Current* 5.0 5.0 amps 
Max-Signal Screen Current** .390 .340 mA 

Zero-Signal Screen Current 0 O amps 
Peak AF Driving Voltage” 280 290 volts 
Driving Power - -— - 0) O watts 
Load Resistance, Plate-to-Plate 1680 2200 ohms 
Max-Signal Plate Dissipation” - 16,800 20,500 watts 


Max-Signal Plate Output Power 50,000 66,000 watts 


I 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-ABy 

MAXIMUM_ RATINGS 

DC PLATE VOLTAGE - - - = - 10,000 VOLTS 
DC SCREEN VOLTAGE - - - 2 OOORVOLTS 
DC PLATE CURRENT - - - - - 6.0 AMPS 
PLATE DISSIPATION” - - - - - 35,000 WATTS 
SCREEN DISSIPATION - = : = = 450 WATTS 


GRID DISSIPATION 


*Approximate Values 


200 WATTS 


TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 
Conditions 


DC Plate Voltage - 


- 8000 10,000 volts 
DC Screen Voltage - - 


- 1500 1500 volts 
DC Grid Voltage - - —290 4) 300 7vons 
Max-Signal Plate Current - Byes 5.35 amps 
Zero-Signal Plate Current - Pas 2.5 amps 
Max-Signal Screen Current* - aos .170 mA 
Peak RF Grid Voltage - - 280 290 volts 
Driving Power - . - . 6) O watts 
Plate Dissipation - - - 16,800 20,500 watts 
Plate Output Power - - - 25,000 33,000 watts 
Resonant Load Impedance~ - 840 1100 ohms 


OO 


NOTE: “TYPICAL OPERATION’’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance is made for 
circuit losses of any kind. Adjustment of the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage 
is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even though there may be some variations 
in grid and screen currents. The grid and screen currents which result when the desired plate current is obtained are incidental and vary from tube to 


tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If grid bias 
is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage 
is applied. 
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APPLICATION 
MECHANICAL 


Mounting — The 4CV35,000A must be oper- 
ated with its axis vertical, base up in an EIMAC 
BR-200 boiler. Care must be exercised when 
installing to insure that the boiler is level, the 
water is at the proper level and that the flange 
of the tube makes a vapor tight seal against the 
the rubber O-ring and boiler. A typical vapor 
cooling system is shown on the opposite page. 


Socket — The EIMAC SK-310 socket is avail- 
able for use with the 4CV35,000A. Filament, 
control grid and screen grid connections are 
made to this socket. 


Cooling — Cooling is accomplished by im- 
mersing the anode in the distilled water filled 
BR-200 boiler. The energy dissipated at the 
anode causes the water to boil at the surfaces of 
the anode, be converted into steam and be car- 
ried away to the condenser. The boiling action 
keeps the anode surfaces at approximately 
100°C. In a properly designed boiler-tube sys- 
tem (such as the 4CV35,000A and BR-200), it 
is extremely unlikely that the anode surfaces 
will ever exceed 110°C — well below the 250°C 
maximum rating — at full dissipation ratings. 


The water in the boiler must be maintained 


at a constant level. Just below the top of the 
fins on the anode cooler. This is accomplished 
automatically in the vapor cooling system 
shown. Condensate from the condenser is re- 
turned to the boiler to maintain this constant 
fluid level. Any losses or drops in liquid level 
are sensed by the control box CB-202. A low 
water level in the control box activates the sole- 
noid water valve, allowing make-up water from 
the reservoir to enter the boiler. When the 
proper level is reached, the control box de- 
energizes the solenoid, stopping the flow from 
the reservoir. A second switch in the control 
box is energized if the water level drops to a 
lower level because of an empty reservoir or a 
constriction in the line. This switch may be used 
to shut down the equipment or activate an alarm. 

For reliable operation, it is important that the 
control box and boiler be mounted so that the 
level sensed by the control box is exactly the 
same as the level in the boiler. 


Air cooling of the tube base is required. 100 
CFM minimum should be directed straight 
down toward the center of the SK-310 socket 
from a blower or duct, not more than 5% 
inches from the socket. 


VAPOR COOLING SYSTEM 


STEAM PRESSURE INTERLOCK 
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(STEAM-WATER) VENT 
— 1 eee 
By aes = 
—— ADAPTER ah 
[—] | RESERVOIR 
EQUALIZER 
<= LINE 
INSULATOR TUBE 4 eae ee 
(STEAM) LOW WATER ALARM AND | 
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=e x | AZ 
SS = SOLENOID VALVE 
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=: _ | | 
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ELECTRICAL 


Filament Operation — The rated filament 
voltage for the 4CV35,000A is 6.3 volts. Fila- 
ment voltage, as measured at the socket, must 
be maintained at 6.3 volts plus or minus five 
percent to obtain maximum tube life. The use 
of a constant voltage filament transformer is 
recommended. 


Control-Grid Operation — The 4CV35,000A 
control grid has a maximum dissipation rating 
of 200 watts. Precautions should be observed to 
avoid exceeding this rating. Grid dissipation is 
the product of the de grid current and the peak 
positive grid voltage swing. 


Screen-Grid Operation — The power dissi- 
pated by the screen must not exceed 450 watts. 
Screen dissipation, in cases where no ac is ap- 
plied to the screen is the product of screen volt- 
age and screen current. If the screen voltage is 
modulated, the screen dissipation will depend 
upon loading, driving power and screen voltage. 


Screen dissipation is likely to rise to excessive 


-©) u a 
caus 1] 
wees | 


values when the plate voltage, bias voltage or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation in the 
event of these failures. 


Plate Dissipation — The plate dissipation rat- 
ing of 35,000 watts attainable through vapor 
cooling provides a large margin of safety. It is 
unlikely that this rating will be exceeded, even 
during tuning periods. 


When the 4CV35,000A is used as a plate- 
modulated rf amplifier, this rating is reduced to 
23,000 watts with a reduced plate input rating 
of 8000 volts and 4.0 amps. 


Special Applications — If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid 
Tube Marketing Department, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, Cali- 
fornia for information and recommendations. 
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SK-600A 
SK-610A 


AIR-SYSTEM 
SOCKETS 


This series of sockets provide terminal connection, cooling air direction, 
and a low inductance screen bypass capacitor for the power tubes listed 
below. The SK-600 series sockets may be used with other tube types having 
similar basing. 


These Air-System Sockets are recommended for use with the following 


tubes: 
7034/4X150A 8249 /4W300B 8904/4C X350FJ 
7203/4CX250B 8321/4CX350A 8930 
7580W/4CX250R 8322/4CX350F 8957/4CX250BC 
7609 8621/4CX250FG 


Normally the ceramic chimney SK-606 is used with these two sockets to direct the cooling air 
past the body of the tube as it flows from pressurized chassis through the socket, then through the 
tube anode fins. Reverse air direction may be used. (Type 8930 uses Chimney SK-646). 


The base contact fingers and the screen terminal fingers are heat treated beryllium copper. The 
base contact fingers are supported and insulated by polytrifluoroethylene, an excellent insulating 
material even at ultra high frequencies. All contact fingers, and the brass shell are silver plated to 
insure good contact and to resist corrosion. 


g) These sockets have hermetically sealed screen bypass capacitors to protect against moisture 
and dirt. 


The SK-600A socket has all base terminals brought out separately. The SK-610A has cathode 
terminals 2, 4, 6 and 8 connected to the shell. 


INSTALLATION 


These Air-System Sockets can be mounted on chassis decks or partitions or in coaxial tuning 
devices with no modification to the socket. Chassis mounting is accomplished by cutting a 24” 
diameter hole in the chassis deck or partition. The socket is then placed in the hole and held securely 
by the three toe clamps provided. 


If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input 
line outer conductor. The socket skirt fits snugly on a 156” diameter cylinder and four screw holes 
are provided for fastening as shown in the outline drawing. 


CHARACTERISTICS 
SK-6G00A SK-610A 

SCREEN BYPASS CAPACITOR WORKING VOLTAGE DC- -_ - 1000 1000 
SCREEN BYPASS CAPACITANCE(pF) - - - - - -  - 2700+ 500 2700 + 500 

CATHODE TERMINALS CONNECT TO SHELL - - - -. - No Yes 

SCREEN BYPASS CAPACITOR HERMETICALLY ENCAPSULATED Yes Yes 
9 NET WEIGHT = - " ‘ - - - - - 3.50Z, (99 ams) 3.0.02: (99 gms) 
(Revised 11-1-74) © 1961, 1965, 1971, 1974 Varian Printed in U.S.A. 
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* SK-600A, SK-610A 


MENSIONAL DATA 


r=) 


SCREEN GRID 
2 CATHODE 


3 HEATER 

4 CATHODE 

3S NO CONNECTION 
6 CATHODE 


7 HEATER 
8 CATHODE 


CONNECTIONS 


‘@) 


610 A ONLY) 


4 HOLES ®) 
(FOR CAVITY MOUNTING) 


“CONNECTION NO'S 2,4.6,8 
N 


CATHODE GROUND RIVETS 


(ON SK 


SK-610-A 


SK-600A 


BOTTOM VIEW 
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SCREEN GRID BY-PASS—— 
TOE CLAMP 
(3 SUPPLIED) 
HOLE TO CLEAR 
*6 MACHINE SCREW 
(NOT SUPPLIED) 
SCREEN GRID ——~ 
CONTACT 
(0) 
NOTES: 
| — 


CAPACITOR 


( TYPICAL) 
DIMENSIONS 
IN_INCHES 


CONTROL GRID 


MOUNTING PLATE 
*6-32 NC 2X3/16 DP 
CONNECTION 


3CW30,000H7 


HIGH-MU 
WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW30,000H7 is a ceramic/metal water-cooled high-mu power 
triode intended for use as a Class C power amplifier or for zero-bias 
Class B or AB linear amplifier service, and also intended for use as a dc Y 
voltage or current regulator, or in high-voltage switch tube or pulsed regu- 
lator service. 

Internally the tube is identical to the 3CX15,000A7, and except for 
anode dissipation capability, all ratings are the same. 

Class B amplifier operation with zero grid bias offers circuit simplicity 
by eliminating the bias supply. In addition, grounded grid operation is at- 
tractive since a power gain as high as twenty times can be obtained. 

The anode power dissipation rating is 30,000 watts with water cooling. 
No socket is required for the tube because of the mounting flanges attached 
to the anode and grid and the flexible filament leads on the base. 


rd 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
®) Filament: Thoriated Tungsten 
WOSREYSEDS 3) WRUNG S008 9050) OR aT A eee ANY 
MTA LOL DIVO IL GEE MRe ET ohol i els «Sic aoe ece da a5 160 A 
puipiiieduon Factor (Average): ... WT... we ee 200 
Direct Interelectrode Capacitance (grounded cathode) 2 
Oe conte Re gs ei RES 61 pF 
UTE desea’ ae 8 6 6 RRA eee 0.2 pF 
OU OG By eo Eee 36 pF 
Direct Interelectrode Capacitance (grounded grid) 2 
oil A Zed ee boot. at SS Gudiho iho eet nee oe Ce 61 pF 
Se ee ok, wesc senencins ecnrsoeodinninsysibeiiawsineise 36 pF 
AGS 4 8H & Gig SUN A EeO yO OEE Cee need on 0.2 pF 
Frequency of Maximum Rating: 
ON a Bi a! bas A es 2 RA Oe 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


(Effective 2-1-75) © by Varian Printed In U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


Snr 3CW30,000H7 


MECHANICAL 


Base ........eeeeeeeeeeee.. Special, with grid contact flange & filament flying leads 
Operating Positions cee crete tes cates 2 «toler elagegelnts e's 6:0 cslpye ane Vertical, Anode up or down 
Cooling. ae «vel teers ketal eeeniehcers «cs « o gWater orequivalent LiqiidguaOtceceaus 
Maximum Overall Dimensions: 

Length (including filament leads) ... 01... ee eee ee ee ee eee 20, S100 52: Lec 

Diameter (anode mounting flange pitch circle)..........-0.0500++-+ 6.75 in; 17.1 cm 
Maximum Operating Temperature: 

Envelope « Ceramic/ Metal Seals 1; cuir ccs cts cee esenesensvetesa 6 gests %+ <a gies ee oU a 
Netaipeiphe (Approximate) aires iat,re) cettets apices apt ever senor ost uct eee sts OS meme 


a 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
CATHODE DRIVEN Class AB2 
Class AB 
Plate rVoltaga:, (uh: betta oe ae 7000 7000 Vdc 
ABSOLUTE MAXIMUM RATINGS: (rid V0] LAGC SRL Mey sito peer once ca ston 0 0 Vdc 
Zero-Signal Plate Current! ..... 6 .6 Adc 
DG PLATE OL IAGER 2 soe eer x ore 8000 VOLTS Single-Tone Plate Current? ..... 5.92 5.0 Adc 
DEJPEATE,CURREN ie amashen stenetretets 6.0 AMPERES Single-Tone Grid Current Uae eS ht 1227 re OmAdG 
PLATE: DISSIPATION (ance els ats se 30,000 WATTS Driving Powerle. =); sects eee 1750 1540 W 
GRIDEDISSIPATONeiawen een ante 500 WATTS Plate! DISSiDatiOnt, 2776s) wee case. 13.4 10.8 kW 
Single-Tone Plate Output Power .. 29.6 24.2 kW 
1. Approximate values Resonant Load Impedance ...... 693 745 QD 
2. Adjust to obtain specified value. Drive Impedance............ 27 Sour 
Fan ee 2 cl a sl tt el Si Ae i lsat sl ohn tend Daan Ait lie meet at ma Ae 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR Class C Telegraphy or FM 
Grid Driven Plate: Voltage +s). eteus eine sea oes 7000 Vdc 
GridiViol tage starsat one et aie -230 Vdc 
ABSOLUTE MAXIMUM RATINGS Plate’ Currentigweew-gey ts 4-0 ober ee en st 4.0 Adc 
Grid Curréntaiepee hiv eer erae eras 775 mAdc 
DG PLATE VOLTAGECi ye eactats eee Ie 8000 VOLTS Peak rf Grid Voltage!) 00... 555 v 
DG GRIDIV@LETAGEM eh aie cecncninre -500 VOLTS Calculated Driving Power!........ 430 W 
OC PEATE CURREN titra see 5.0 AMPERES Plate Input); Powennean eects ss 28 kW 
PEATE DISSIPATION Bits cise eee 30,000 WATTS PlatesDissipatlonyeeenetie eer aet 6.7 kW 
GRID I DISSIPATION isaac eeeenanr-nr 500 WATTS Plate Output POWeln an ae plea eran Z2lesa kW 
1. Approximate value. Resonant Load Impedance ......... 963 Q 
“Se ATT I ARORIIT FOL EAT RPT RPT ITT A EB STE NS EE LRT GNF EN EI FT EASELS FISTS TREO ST STE PLETE SI IES BI LOL EOI LTE ELT EE TEE LTO SE EE SE ATE TE OLED 
DC VOLTAGE OR CURRENT REGULATOR DUTY: PULSE: SERVICES). 8251 <= 0.1 
SWITCH TUBE OR PULSED REGULATOR PLATE DISSIPATION ......... 30 KILOWATTS 
GRID: DISSIRATILON saewreeaie sae: 500 WATTS 


ABSOLUTE MAXIMUM RATINGS: 
1. Steady-state value in voltage or current regulator 


DC PLATELVONTAG ER nen oneal 28 KILOVOLTS service. 

DG GRID VOETAGEM Rais canna nr. -500 VOLTS 2. With duty in excess of approximately 0.1 excessive 

DC PLATE CURRENT !......... 6 AMPERES element heating may occur during the pulse and 

PULSE PLATE CURRENT ....... 40 AMPERES consequent element dissipation derating may be re- 
quired. 


ES 
—— 
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RANGE VALUES FOR EQUIPMENT DESIGN 


Meausrecurcentiat:0.3 volts’ a fis die Site 
Cathode Warmup Time ..... 
Interelectrode Capacitances (grounded grid) 1 

Sgn See 28 eos o's fans. ops be: 020: 


Interelectrode Capacitances (grounded cathode) ! 


Sat earn Gace kek cd kee «eck. ei'e 


1. Capacitances values are for a cold tube as measured 


tries Association Standard RS 4191. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when 
the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to 
obtain the required bias voltage when the correct rf grid voltage is applied. 


Min. Max 
PE yo: Pee ep Ee 152 168 A 
Me, eas Pa rice aes POL 5.0 --- sec. 
eres testes es 95.0 67.0 pF 
ORT cy Rea ee 32.0 40.0 pF 
reo ote heen eee --- 0.3 pF 
SPT Te ello feat ins 59.0.' 67.0 pF 
CBCRP CCH fet Bie ORE --- 0.3 pF 
Bad AS oo tT \ieieh at ae 32.0 40.0 pF 


in a shielded fixture in accordance with Electronic !ndus- 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CW30,000H7 must be opera- 
ted vertically, anode down or up, and should be 
protected from shock and vibration. The anode 
mounting flange provides a convenient mounting 
means, and the grid is also provided with a flange 
for mating with a simple contact assembly. Both 
filament connections are made with flying leads 
approximately nine inches long with heavy lugs 
attached at the ends. 


COOLING - The anode of the 3CW30,000H7 is 
cooled by circulating water through the integral 
anode water jacket. The cooling table shows 
minimum water-flow rates at various plate dissi- 
pation levels and assumes an inlet water tempera- 
ture of 50°C with the anode mounted either up or 
down. Care should be taken to use the correct 
cooling water connector for inlet water, which is 
dependent on the tube orientation (base up or 
down), and these are shown on the tube outline 
drawing. 


Where a liquid coolant other than water is 
used, the difference in cooling characteristics 
should be carefully considered and taken into ac- 


count. Maximum system pressure must not exceed 
50 psi. 


Minimum Cooling Water-Flow Requirements 


Plate Pressure 
Dissipation Drop 
(kW) Approx. psi. 


A major factor effecting long life of water- 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits of 


copper oxide will form on the internal parts of the 
water jacket and can cause localized heating of 
the anode and eventual failure of the tube. 


we 


dnt 3CW30,000H7 


A simple method of determining the condition 
of the water is to measure the resistance across a 
known volume. The resistance of the water should 
be maintained above 50 KQ/cm , and preferably 
above 250 KQ/cm . A relative water resistance 
check can be made continuously by measuring the 
leakage current which will bypass a short section 
of insulating hose column if metal nipples or fit- 
tings are used as electrodes. 

Forced-air cooling of the base is also required, 
with a minimum of 50 cfm of air at 50°C maximum 
directed up into and around the base of the tube 
to cool the grid and filament contact areas. 

Both anode and base cooling should be ap- 
plied before or simultaneously with electrode 
voltages, including the filament, and should nor- 
mally be maintained for a short period of time 
after all voltages are removed to allow for tube 
cooldown. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the terminals with a 1 per- 
cent rms responding meter. The peak emission at 
rated filament voltage of the EIMAC 3CW30,000H7 
is normally many times the peak emission re- 
quired for communication service. A small de- 
crease in filament temperature due to reduction of 
filament voltage can increase the life of the 
3CW30,000H7 by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
adversely affect equipment operation. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or an increase in distortion. Operation must be at 
a filament voltage slightly higher than the point 
at which performance appears to deteriorate. For 
pulsed regulator or switch tube service full nom- 
inal filament voltage is recommended. 


INPUT CIRCUIT - When the 3CW30,000H7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is re- 
commended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier, it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of 5 or more. 


CLASS-C OPERATION - Although designed 
specifically for Class-B service, the 
3CW30,000H7 may be operated as a Class-C amp- 
lifier or oscillator or as a plate-modulated radio- 
frequency amplifier. The zero-bias characteristic 
can be used to advantage in Class-C amplifiers 
by employing only grid leak bias. If driving power 
should fail, plate dissipation is then kept to a 
low value because the tube will be operating at 
normal, static, zero-bias conditions. 


STANDBY OPERATION - Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant flow, temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure, 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Design all equip- 
ment so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. This tube, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are effected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 


voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 


RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to “‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


3CW30,000H7 Sate 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 3CW- 
30,000H7, are specifically designed to generate 
or amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, screen current inter- 
lock, and coolant flow interlock, it is good prac- 
tice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec- 
tronic crowbar which will discharge power supply 
capacitors in a few microseconds following indi- 
cation of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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SK-620 
SK-620A 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-620 is one of the Air-System Sockets recommended for use with those 
tubes listed at the bottom of this data sheet or other tube types having the same special 
nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced EIMAC resin 
SK-636 Air Chimney are also available and are recommended for use with the socket 
when air-cooled tubes are to be employed, except the 8930. 

When this socket is used, connection is made to each of the tube electrodes except the 
anode, and to one side of the integral screen-grid by-pass capacitor. The SK-620 Air- 
System Socket is humidity and salt-spray resistant. The SK-620A is an improved SK-620 
which includes a slightly modified screen by-pass capacitor sealed with an improved 
encapsulating material to insure reliable performance under high humidity or moisture 
conditions. 


BASE CONNECTIONS 


The SK-620 Air-System Socket consists of eight screen-grid contact fingers, seven pin 
contacting terminals (no contact is made to pin No. 5), a center control-grid terminal, and 
an integral screen by-pass capacitor. The cathode of the tube is connected to its external 
circuits by the four even-numbered base pins which are connected in parallel to minimize 
the effects of lead inductance; these terminal lugs are insulated from the socket body. 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low-inductance screen by-pass capacitor, 1100 pF +20%, which provides 
a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is humidity and 
salt-spray resistant. The sockets are hi-voltage tested at 2000 volts de and are rated for use at 1000 volts de. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will automatically 


& be grounded. 
MATERIALS AND FINISHES 
The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin terminals 
are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid terminal is 
silver-plated brass as are the toe clamps which are supplied for mounting purposes. 
The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-fAammable, will not absorb water 
or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the case of halo- 


genated compounds which will induce minor dimensional changes. Its physical characteristics are stable over a temper- 
ature range of —196°C to +199°C and it is resistant to embrittlement and thermal shock. 
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INSTALLATION 


The SK-620 and SK-620A Air-System Sockets can be mounted on chassis decks or partitions or in coaxial tuning de- 
vices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-4” diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer conductor. 
The socket skirt fits snugly on a 1-%” diameter cylinder and four screw holes are provided for fastening as shown in the 
outline drawing. 


TUBE EXTRACTOR 


The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-620 Air-System 
* Socket. It is recommended for use where the construction of the equipment makes it difficult or impossible to grasp the 
tube by hand or when it is necessary to handle the tubes while they are still hot from recent use. 


THE SK-620 AND SK620A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 8249/4W300B 8904/4CX350FJ 
7203/4CX250B 8321/4CX350A 8930 
7580W/4CX250R 8322/4CX350F 8957 /4CX250BC 
yp 7609 8621/4CX250FG 
(Revised 7-1-75) © 1961, 1967, 1975 by Varian Printed in U.S.A. 
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|__REF_DIMS. ARE FOR INFO. ONLY 
AND ARE NOT REQD. FOR 
INSPECTION PURPOSES, 

2. CAPACITANCE, 1100 MMFD +20% 

~ VOLTAGE, 2000V0C TEST, 
1000 WVDC. 

3.__ TOLERANCES ARE NOT 
CUMULATIVE. 

4.__WORD EIMAC IN SOCKET 
IDENTIFICATION LABEL IS 


LOCATED (APPROX.) NEXT TO 
PIN 5. 


SK-640 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-640 is one of the air system sockets recommended for use with 
those tubes listed at bottom of the page, or other tube types having the same 
special nine-pin base, when an integral screen by-pass capacitor is either not re- 
quired or desired. When this socket is used,connection is made to each of the tube 
electrodes except the anode. The SK-640 Air-System Socket is humidity and salt- 
spray resistant. SK-606 Air Chimney is used with most air cooled tubes. 


BASE CONNECTIONS 


The SK-640 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which are connected in parallel to minimize the effects of lead inductance. These 
terminal lugs are insulated from the socket body. Connection to the screen-grid is 
made via Pin #1 while control-grid contact is accomplished by the use of a 6/32”’ 
screw at the center terminal. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is nickel-plated brass and the base pin contact terminals are 
fabricated from beryllium-copper, heat treated after forming, then silver-plated. The center control-grid 
terminal is silver-plated brass. 

The socket insulating material, polytriflourochloroethylene, is chemically inert, non-flammable, will not 

iy absorb water or water-vapors and is not affected by acids or alkalies. It will not react to normal solvents 
except in the case of halogenated compounds which will induce minor dimensional changes. Its physical 
characteristics are stable over a temperature range of -196°C to +199°C and it is resistant to embrittle- 
ment and thermal shock. 
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INSTALLATION 


The SK-640 Air-System Socket can be mounted on a chassis decks or partitions by the four 0.150 inch 
diameter holes provided in the socket body. These holes are 90° apart and are drilled on a 2-9/16”’’ diameter 
pitch circle. A 2-1/4” hole is required to accept the socket body. 


TUBE EXTRACTOR 


The SK-640A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-640 Air-System Socket. It is recommended for use where the construction of the equipment makes it 
difficult or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are 
still hot from recent use. 


THE SK-640 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4X150A 8249/4W300B 8904/4CX350FJ 
7203/4CX250B 8321/4CX350A 8930 
7580W/4CX250R 8322/4CX350F 8957/4CX250BC 
7609 8621/4CX250FG 
(Revised 7-1-75) © 1961, 1966, 1975 by Varian Printed in U.S.A. 
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dh SK-640 Air-System Socket 


4 MOUNTING HOLES 
150 DIA., 90° APART 
ON 2% DIA. PC. 


TOP VIEW 


MOUNTING PANEL 
(TYPICAL) 


ey | 
AM BE ee 


SECTION A-A 


te / w/} 
hae 2: DIA. HOLE 


SIDE VIEW & 
TYPICAL 7 CONTACTS. 


6-32X% DP 
CONTROL GRID 
CONNECTION 
CATHODE 


HEATER 
CATHODE 


CATHODE 
HEATER 
CATHODE 


D [|N [MD ]On}® [H [ro |— 


BOTTOM VIEW 


DIMENSIONAL DATA 


row ]s|—Iwblalojalale 
MIN IOIS IR | A) [01 | [oo 

DIN 1O | |—lhy I |r 
& N iN BIOlO 


45.90 


CONNECTIONS 
SCREEN _ GRID 


NO CONNECTION 


= 
= 
= 
= 
m 
+ 
mm 
Po) 
~” 


nmlrols lq 

nl lon 
SQN 

BIOS 


niw|— 
Wo |X]: 
00 
Bee 
mn 
™m 


46.20 


Printed in U.S.A. 990 


SK-/60 
SK-770 


AIR-SYSTEM 
SOCKETS 


The EIMAC SK-760 and SK-770 Air-System Sockets are recommended for 
use with those tubes listed at the bottom of the page or other tube types 
having this special breech-block base. These sockets incorporate a built- 
in integral chimney. When these sockets are used, connection is made to 
each of the tube electrodes except the anode. The screen contacts on the 
SK-760 are not connected to the metal mounting plate, while the screen 
contacts on the SK-770 are connected to the metal mounting plate. The 
SK-760 has no grounded contacts. 


BASE CONNECTIONS 


The SK-760 and SK-770 Air-System Sockets consist of five sets of ring contacts. They are 
(from top to bottom): 1)-screen-grid, 2)-control-grid, 3)-cathode, 4)-heater, 5)-heater. Each set of 
contacts consist of six separate contact tabs. The tube elements are connected to their external 
circuits by two diametrically opposed solder terminals. 


MATERIALS AND FINISHES 


The mounting plates of these sockets are fabricated of nickel-plated brass. Contact rings and 
é) tabs are made of beryllium copper, heat-treated after forming, then silver-plated. The rivets and 
washers are of brass, silver and nickel-plated respectively. The ten contact terminals are solder- 
dipped to insure firm, dependable solder contact. The insulating wafers and the stop yoke of the 
sockets are molded of a flameproof diallyl meta-phthalate. 


INSTALLATION 


The SK-760 and SK-770 Air-System Sockets were designed for under-chassis mounting and re- 
quire a 1.593 inches diameter hole through the chassis deck. Four screw holes are provided for 
fastening as shown on the outline drawing. 


THE SK-760 AND SK-770 AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING 


TUBE TYPES: 

4CN15A 4C X300A/8167 4C X300Y/8561 
SR AH A ADDCOXUMNA TEC) stele ote) tains viv oug hea tek kee ae ee 1.5 0z; (42.5 gm) 
(Revised 7-15-75) © 1963, 1966, 1970, 1975 by Varian Printed in U.S.A. 
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The EIMAC SK-860 and SK-870 are air-system sockets recom- 
mended for use with the EIMAC 3CX1000A7 triode. A companion 
SK-816 Air Chimney is also available and is recommended for use 
with the socket. 

When this socket is used, connection is made to each of the tube 
electrodes except the anode. The SK-860 and SK-870 are humidity 
and salt-spray resistant. 


BASE CONNECTIONS 


The SK-860 and SK-870 sockets consist of three sets of spring- 
finger contacts for each tube electrode (to assure low-inductance 
contact) and a center guide to facilitate tube installation. The 
terminals are shown on the outline drawing. 

No contacts are grounded on the SK-860, while the SK-870 has 
the grid contacts grounded to the equipment chassis when installed. 


MATERIALS and FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, while the mounting 
base is a one-piece nickle-plated die casting. All contacts are formed of a non-ferrous alloy, 
heat treated and silver-plated. Contact insulating material is high-temperature ceramic. 


INSTALLATION / 


The SK-860 and SK-870 are designed for under-chassis mounting and require a 2-3/4’’ diameter 
hole through the chassis deck. The socket is held in place by the six 4-40 studs provided on the 
socket. The grid of the SK-870 is automatically grounded to the chassis when this mounting 
method is used. 


AIR CHIMNEY 


The SK-816 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively di- 
rects the flow of air to the anode cooling fins with minimum pressure drop and is recommended 
for use with each SK-860 and SK-870. 
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DIVISION OF VARIAN 
301 Industrial Way 


San Carlos, California 


POWER GRID TUBE SELECTION GUIDE 


(Effective 2-15-75) © __ by Varian Printed in U.S.A. 


POWER GRID TUBE SELECTION GUIDE 


The EIMAC Power Grid Tube Selection 
Guide is arranged for ease in making type 
selections by use rather than tube type. The 
Guide is applications-oriented. 


Tube types are listed according to the 
principle modes of service for which they are 
rated. Under each mode of service, EIMAC 
tube types suitable for the application are 
tabulated in descending order of the most 
significant tube parameter in the left hand 
column. For example, in the POWER AMPLI- 
FIER tabulation, tube types are listed in 


descending order of typical rf power output; 
PULSE REGULATOR tubes are listed in des- 
cending order of peak current capability. 
This format places emphasis on tube applica- 
tion and facilitates comparison in terms of the 
significant ratings of the EIMAC types avail- 
able for a given application. 


After preliminary.selection of a tube type 
(or types) from the Guide, the final choice 
should be based upon the complete ratings 
from the EIMAC data sheet for the tube in 
question and consultation with the EIMAC 
Application Engineering Department. 


RADIO FREQUENCY POWER AMPLIFIER 


Linear Service 


Inter-Mod. 
Peak Env Rated Frequency* Distortion EIMAC 
Power+ Anode F1 / upper Typicalt Type Tube 
Typical Diss. useful 3rd 5th Cooling Number Type 
(kW) (kW) (MHz) (dB) (dB) 
1180 1250 S0F/ 50 = — water X-2159 Tetrode 
600 650 50/100 — — water X-2170 Tetrode 
230 250 30/50 aie Rt =k! vapor 4CV250,000A Tetrode 
230 250 30:7 50 = hil —43 water 4CW250,000A Tetrode 
168 100 108 / 150 — _ water 4CW100,000E Tetrode 
123 100 307250 26 —40 vapor 4CV100,000C Tetrode 
105 50 110/220 _ a vapor 3CV50,000A7 Triode! 
55 B35 30/50 =~30 —40 air 4CX35,000C Tetrode 
45 50 110 / 200 —46 —60 vapor 4CV50,000J Tetrode 
45 50 110 / 200 -—46 —60 water 4CW50,000J Tetrode 
BYES 20 250 / 500 — — air 8963 Triode? 
27.5 20 110 / 220 — ae air 3CX20,000A7 Triode! 
17 15 110/220 -—40 ~39 air 3CX15,000A7 Triode’ 
tz 20 140 / 220 —40 ae, water 3CW20,000A7 Triode! 
17 10 140 / 220 —40 =39 air 3CX10,000A7 Triode’ 
14 10 100 / 220 —3() 30 air 4CX10,000D Tetrode 
12 15 110/220 —4] <4] air 4CX15,000J Tetrode 
10/5 10 100 / 220 —35 —40 air 4CX10,000J Tetrode 
10 5 100 / 220 == (0) —30 air 4CX5000A Tetrode 
10 5 100 / 220 —30 —38 air 4CX5000R Tetrode 
5.8 § 150 / 220 —40 —43 air 5CX3000A Pentode 
573 5 SORse= = 26 —40 air 290 Pentode 
5:5 3 TEAM O) j= Say —45 air 3CX3000A7 Triode! 
S3 3 tS OWe220 ae —36 air 4CX3000A Tetrode 
5.8 3 So —26 —41 air 264/8576 Pentode 
3is 5 100 / 220 —41 —44 air 4CX5000J Tetrode 
2.06 1 220 / 400 roicu) —39 air 3CX1000A7 Triode! 


+ Plate power output, calculated or measured at low frequency. 


* Fl isthe maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper- 


ation at reduced anode voltage and reduced plate input power. 


t Calculated or measured by two-tone method at 2.0 MHz. 


1. Grounded grid 


ee MIE TN 


RADIO FREQUENCY POWER AMPLIFIER—LINEAR, CONTINUED 


Peak Env. Rated 
Power# Anode 
Typical Diss. 
(Watts) (Watts) 
2050 1500 
2030 1500 
1785 1500 
1160 1000 
1080 1000 
940 500 
645 500 
590 200 
590 400 
590 300 
590 400 
580 600 
495 400 
350 350 
295 250 
295 250 
263 350 
263 350 
263 350 
226 200 


Frequency * 
upper 
eT) useful 
(MHz) 


220 / 400 
SXO}O) jf 
LLO220 
110 / 220 
10) ff — 
LAO 


Inter-Mod. 

Distortion 

Typicalt 
3rd 5th 
(dB) (dB) 
38 -44 
—44 —44 
-33 42 
43 —47 
—29 —37 
—40 —45 
=3)3} 4] 
= 35, =S15) 
= 35) 30 
=8)5) 16) 
—28 =35 
=A3 AS 
Ae) =30) 
25 a0, 
moO =3,0) 
=si0) =B} 5) 
Sie) =8)5) 
—40 =Hts) 


Cooling 


air 

air 

air 

air 

air 

air 

air 
conduction 

air 

air 

air 

alr 

air 

air 

air 
conduction 

air 

air 

air 
conduction 


EIMAC 


Type 
Number 


3CX1500A7 
8938 
5CX1500A 
4CX1500B 
3-1000Z 
3-500Z 
5-500A 
8873 
8874 
8875 
3-400Z 
4CX600J 
4-400C 
8930 
4CX250R 
4CS250R 
4CX350A 
4CX350F 
4CX350FJ 
8560A 


Tube 
Type 


Triode! 
Triode! 
Pentode 
Tetrode 
Triode! 
Triode’ 
Pentode 
Triode! 
Triode’ 
Triode’ 
Triode' 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 


+ Plate power output, calculated or measured at low frequency. 
* Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper- 
ation at reduced anode voltage and reduced plate input power. 
,t Calculated or measured by two-tone method at 2.0 MHz. 


1. Grounded grid 


Plate Pwr. Rated 
Output Plate 
Typical* Diss. 
(kW) (kW) 
1650 1250 
1050 650 
460 250 
460 250 
220 100 
168 100 
165 100 
1S 7 50 
iLSi7/ 50 
110 30 
80 60 
80 80 
80 35 
64 20 
64 20 
42 25 
BOLD 15 
S020 15 
25.0 15 
24.5 10 
24.5 20 
16 5 


RF POWER AMPLIFIER 
Class C, CW or FM Service 


Freq.t 
upper 
Fl/ useful 

(MHz) 


30/50 
50/100 
30/50 
30/50 
108 / 150 
30/50 
30/50 
110 / 220 
109.220 
30/50 
40 / 80 
40 / 80 
40/80 
90 / 150 
90 / 150 
100 / 150 
110 / 225 
100 / 150 
110/160 
140 / 200 
140 / 200 
100 / 220 


Power 
Gain* 


x200 
x300 
oO 
x150 
x1800 
x1350 
x140 
x900 
x900 
x425 
x130 
x130 
x130 
x66 
x66 
»eSh7/ 
x166 
x45 
x50 
x6 
x6 
x1050 


Cooling 


water 
water 
vapor 
water 
water 
vapor 
water 
vapor 
water 
air 
water 
vapor 
air 
air 
air 
water 
air 
air 
air 
air 
water 
air 


EIMAC 


Type 
Number 


X-2159 
X-2170 
4CV250,000A 
4CW250,000A 
4CW100,000E 
4CV100,000C 
4CW100,000D 
4CV50,000E 
4CW50,000E 
4CX35,000C 
6696A 
7480 
6697A 
3CX20,000A3 
3CX20,000H3 
3CW25,000A3 
4CX15,000A 
3CX15,000A3 
3CX15,000A7 
3CX10,000A3 
3CW20,000A3 
4CX5000A 


Tube 
Type 


Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Triode 
Triode 
Triode 
Triode 
Triode 
Triode 
Tetrode 
Triode 
Triode 
Triode! 
Triode! 
Tetrode 


* Power output and power gain are calculated or measured at low frequency. 


+ Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper- 
ation at reduced anode voltage and reduced plate input power. 


1. Grounded grid 


RF FREQUENCY POWER AMPLIFIER —CLASS C, CW or FM, CONTINUED 


Plate Pwr. 
Output 
Typical* 
(Watts) 


16,000 
16,000 
16,000 
11,000 
10,000 
10,000 
10,000 
10,000 
8500 
3400 
3200 
3180 
2600s 
1500§§ 
1265 
1100 
1000 
840 


Rated 
Plate 
Diss. 


(Watts) 


10,000 
10,000 
5000 
3000 
4000 
4000 
5000 
5000 
3000 
1000 
1500 
1500 
1500 
1500 
500 
400 
250 


Frequencyt 

upper 

ae) useful 
(MHz) 


100 / 220 
100 / 220 
100 / 220 
P5077 220 
Woy LOU 


PLOW EZ20 
900 7.—= 
DOO = 
300 4 — 
B00) f= 
500 / = 
500 / 1500 
9008/1500 
500 / — 
950°, 900 
150 / 500 
DUOi == 
be Qiyes 
DOU 
900 /— 
200i r= 
LOO) 
1000 / — 
Way 
Lge Me 
(5 he 
belo 


Power 
Gain* 


x 1050 
x1050 
x 1050 
x260 
x7 


x27 @ 400 MHz 
x27 @ 400 MHz 
x27 @ 400 MHz 
x27 @ 400 MHz 


Cooling 


air 
water 
air 
air 
air 
air 
water 
water 
air 
air 
air 
air 
air 
air 
alr 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
conduction 
air 
air 
air 
alr 
air 
air 
air 
conduction 
air 
conduction 
air 
air 
convection 
air 
air 
air 
air 
conduction 


* Power output and power gain are calculated or measured at low frequency. 


t Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper- 
ation at reduced anode voltage and reduced plate input power. 


§ Power output shown is measured useful, delivered to load, at 104 MHz. 
2. 900 MHz 


1. Grounded grid 


EIMAC 
Type 
Number 


4CX10,000D 
4CW10,000A 
4CX5000R 
4CX3000A 
3CX2500A3 
3CX2500F3 
3CW5000A3 
3CW5000F3 
SCX3000A 
4-1000A 
4CX1500A 
5CX1500A 
3CX1500A7 
8938 
4-500A 
4-400C 
4-250A 
5867A 
6569 
4-500A 
6580 
8962 
4CX300Y 
4CX300A 
8930 
4CS250R 
4CX250BC 
4CX250FG 
4CX250K 
4CX250M 
4CX250R 
4X150A 
7609 
8560A 
4-125A 
8873 
8874 
8875 
4-65A 
3CX400U7 
6816 
6884 
7457 
7843 


Tube 
Type 


Tetrode 
Tetrode 
Tetrode 
Tetrode 
Triode 
Triode 
Triode 
Triode 
Pentode 
Tetrode 
Tetrode 
Pentode 
Triode! 
Triode! 
Pentode 
Tetrode 
Tetrode 
Triode 
Triode! 
Tetrode 
Triode! 
Triode” 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Triode 
Triode 
Triode 
Tetrode | 
Triode* 
Tetrode 
Tetrode 
Tetrode 
Tetrode 


$ § Useful power output, measured at 430 MHz 


Carrier Pwr. 


Output 
Typical* 


(kW - W) 


1375 kW 
700 kW 
285 kW 
285 kW 
140 kW 
140 kW 
138 kW 
110 kW 
110 kW 
60 kW 
60 kW 
60 kW 
55 kW 
27.5 kW 
27.5 kW 
23.5 kW 
23.5 kW 
18.0 kw 
12.4 kW 
8500 W 
8500 W 
8500 W 
5750 W 
5300 W 
5300 W 
2630 W 
2320 W 
1960 W 
1765 W 
830 W 
785 W 
640 W 
630 W 
510 W 
300 W 
300 W 
270 W 
235 W 
235 W 
235 W 
235 W 
235 W 
235 W 
235 W 
235 W 
235 W 
235 W 
210 W 
45 W 
45 W 
45 W 


Plate Diss. 
at Typical 
Conditions 


(kW - W) 


800 kW 
160 kW 
119 kw 
119 kW 
47 kW 
35 kW 
22 kW 


45 W 
45 W 


RF POWER AMPLIFIER 


Class C — Plate Modulated Service 


Frequencyt 

upper 

ny useful 
(MHz) 


30 / 50 
50/100 
30/50 
30/50 
30/50 
108 / 150 
30/50 
110 / 220 
110 / 220 
40 / 80 
40/80 
40 / 80 
30/50 
90 / 150 
90 / 150 
110 / 225 
110/225 
100 / 150 
140 / 200 
100 / 220 
100 / 220 
100 / 220 
150 / 220 
75 / 150 
75/150 
110/— 
110 / 220 
110 / 220 
110/— 
110/— 
110/— 
110 7— 
110/— 
110/— 
120 /— 
110 / 220 
500 /— 
500 /— 
500 / — 
500 /— 

500 / 1500 

500 / 1500 
500 / — 
500 /— 
150 / 500 
150/500 
500 / — 
150/— 
1215 /— 
1215 /— 
1215 /— 


Power 
Gain* 


x200 
x290 
x120 
x120 
x110 
x 260 
x160 
x160 
x160 
x30 
x30 
x30 
x440 
x18 
x18 
Sale S by 
x55 
x37 
x24 
x230 
x230 
X230 
x190 
x45 
x45 
x290 
x230 
x195 
x50 
x140 
vel NG 
x25 
x190 
x160 
x90 
175 
x160 
x135 
x135 
SS 
x35 
x160 
x135 
x135 
lie 
eS} 
x65 
x15 @ 400 MHz 
x15 @ 400 MHz 
x15 @ 400 MHz 


* Power output and power gain are calculated or measured at low frequency. 
+t Fl isthe maximum frequency at which maximum ratings apply. Operating at the upper useful frequency normally involves oper- 
ation at reduced anode voltage and reduced plate input power. 


Cooling 


water 
water 
vapor 
water 
vapor 
water 
water 
water 
vapor 
water 
air 
vapor 
air 
air 
air 
air 
vapor 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 


conduction 


air 
air 
air 
air 
air 
air 
air 
air 


conduction 


convection 
air 
air 


conduction 


EIMAC 
Type 
Number 


X-2159 
X-2170 
4CV250,000A 
4CW250,000A 
4CV100,000C 
4CW100,000E 
4CW100,000D 
4CW50,000E 
4CV50,000E 
6696A 
6697A 
7480 
4CX35,000C 
3CX20,000A3 
3CX20,000H3 
4CX15,000A 
4CV35,000A 
3CX15,000A3 
3CX10,000A3 
4CX10,000D 
4CX5000A 
4CX5000R 
4CX3000A 
3CX2500A3 
3C X2500F3 
4-1000A 
4CX1500A 
5CX1500A 
3-10002Z 
4-500A 
5-500A 
3-500Z 
4-400C 
4-250A 
4-125A 
4CX300 Y 
8930 
4CS250R 
4CX250BC 
4CX250F 
4CX250K 
4CX250M 
4CX250R 
4CX300A 
4X150A 
7609 
8560A 
4-65A 
6884 
7457 
7843 


Tube 
Type 


Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 

Triode 

Triode 

Triode 
Tetrode 

Triode 

Triode 
Tetrode 
Tetrode 

Triode 

Triode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 

Triode 

Triode 
Tetrode 
Tetrode 
Pentode 

Triode 
Tetrode 
Pentode 

Triode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 


RF POWER AMPLIFIER 
Grid Pulsed Service 


Peak RF Rated Frequencyt Maximum Maximum EIMAC 

Pwr. Output Anode Elis upper Anode Anode Type Tube 
Typical pb Diss. useful Voltage Current B Cooling Number Type 
(kW) (kW) (MHz) (kVdc) (A) 

3900 1250 50/00 30 195 water X-2159 Tetrode 
2000 650 50 / 100 30 100 water X-2170 Tetrode 
1000 100 108 / 150 30 50 water 4CW100,000E Tetrode 
500 50 110 / 220 30 33 vapor 4CV50,000E + Tetrode 
500 50 110/ 220 30 35 water 4CW50,000E _ Tetrode 
160 5 el O8/ 225 2 20 air 4CX15,000A_ Tetrode 
80 10 O/T 220 10 13 air 4CX10,000D- Tetrode 
80 10 LVOs/ 220 10 iL! air 4CX5000A Tetrode 
80 10 100 / 220 10 13 air 4CX5000R Tetrode 
3 iss seh See) 20 8 air 3CPX1500A7_ Triode 
34 iO) GU Oy ia ils; 3.5 air 4PR1000A Tetrode 
Pxale 0.25 BOO 1500 v 6.0 air 4CPX250K Tetrode 
fakes 0.25 500 / 1500 7 6.0 air 4CX250K Tetrode 
28* 0225 500 / 1500 720) 6.0 air 4CX250M Tetrode 
26 1500 500 5 8 air 8938 Triode 
A) 0.40 NO Vie 10 7 air 4PR400A Tetrode 
10+ O25 500 / 1500 55 0.8 air 4CPX250K Tetrode 
4.0 Onley AXON oe S40) OR, air 4PR125A Tetrode 
2.6 0.300 110/220 520 ibe air 4CX300Y Tetrode 
2.0 0.065 INS YO} — deo 0.4 convection 4PR65A Tetrode 
126 0.20 5 OOF = S20 0.8 conduction 8873 Triode 
1.6 0.40 S10) Oy) = 3.0 0.8 air 8874 Triode 
1.6 0.30 500 = 3.0 0.8 air 8875 Triode 
1.6 OF25 500Viee S.0 0.8 air ie Scene 

1.6 0.25 500 / — 3.0 0.8 air acx250F/ _ Tetrode 
1.6 0.25 500 / 1500 3.0 0.8 air Ae Todas Tetrode 
126 0.25 500 / 1500 3.0 0.8 air 4CX250M 


B Average during the pulse. Power output data is anode power (does not include circuit losses), calculated or measured at low 
frequency. 

+ Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves 
operation at reduced anode voltage and reduced anode power input. 

* Anode and screen-grid pulsed 

+ Cathode driven, screen pulsed 


OSCILLATOR OR AMPLIFIER 


Class C — Industrial Service 


Plate Pwr. Rated Filament Frequencyt EIMAC 

Output Plate Heating ALY upper Type Tube 
Typical* Diss. Power useful Cooling Number Type 
(kW) (kW) (Watts) (MHz) 

1800 1000 26640 30 / 60 water X-2176 Triode 
900 500 13320 30 / 60 water X-2177 Triode 
80 60 2665 40 / 80 water 6696A Triode 
80 35 2665 40 / 80 air 6697A Triode 
80 80 2665 40 / 80 vapor 7480 Triode 
70 40 1600 IO / = water 3CW40,000H3 Triode 
60 20 1600 WO) j/ = air 3CX20,000H3 Triode 
42 30 1020 30) f= water 3CW30,000H3 Triode 
42 30 1020 TOOK vapor 3CV30,000H3 Triode 
41.2 15 1020 SO) f= air 3CX15,000H3 Triode 
29 10 742 S10) f= air 3CX10,000H3 Triode 
28 20 742 30) j= water 3CW20,000H3 Triode 
20.6 10 566 SO) = water 3CW10,000H3 Triode 
18.6 5 566 SOY ee air 3C X5000H3 Triode 
10 5 379 7S ff USO water 3CW5000H3 Triode 
5 2D B79 Jon/ 50 air 3CX2500A3/F3/H3 Triode 
12 0.3 V2.5 40 / 80 air 304TL Triode 
0.68 OFS 5 70 OOF air 5867A Triode 


* Calculated or measured at low frequency. 


t Flis the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper- 
ation at reduced anode voltage and reduced plate input power. 


AF POWER AMPLIFIER 


OR 
MODULATOR SERVICE 

AF Pwr. Output Typical* Driving EIMAC 

Typical* Plate Diss. Class of Power Type Tube 
(2 tubes) Per Tube Service (2 tubes) Cooling Number Type 
(kW - W) (kW - W) 

1900 kW 420 kW AB1 O water X-2159 Tetrode 
950 kW 210 kW AB1 ¢) water X-2170 Tetrode 
660 kW 260 kW AB1 @) vapor 4CV250,000A Tetrode 
660 kW 260 kW AB1 6) water 4CW250,000A Tetrode 
246 kW 57 kW AB1 O vapor 4CV100,000C Tetrode 
246 kW 57 kW AB1 ¢) water 4CW100,000D Tetrode 
200 kW 46 kW AB1 6) water 4CW100,000E Tetrode 
195 kW 42 kW AB1 ¢) water 4CW50,000E Tetrode 
195 kW 42 kW AB1 0) vapor 4CV50,000E Tetrode 
195 kW 42 kW AB1 6) vapor 4CV50,000J Tetrode 
195 kW 42 kW AB1 0) water 4CW50,000J Tetrode 
152 kW 44 kW AB2 600 water 6696A Triode 
152 kW 44 kW AB2 600 air 6697A Triode 
152 kW 44 kW AB2 600 vapor 7480 Triode 
70 kW 20 kW AB1 ) air 4CX35,000C Tetrode 
66 kW 20.5 kW AB1 ¢) vapor 4CV35,000A Tetrode 
57 kW 14 kW AB1 0) water 4CW25,000A Tetrode 
57 kW 14 kW AB1l ) air 4CX15,000A Tetrode 
31.9 kW 9 kW AB1 0) air 4CX10,000D Tetrode 
29.1 kW 10 kw AB1l 0) air 3CX10,000A1 Triode 
29.1 kW 10 kW AB1 O water 3CW20,000A1 Triode 
17.5 kW 4.2 kW AB1 ) air 4CX5000A Tetrode 
17.5 kW 4.2 kW AB1 ¢) air 4CX5000R Tetrode 
1.45 kW 4.75 kW AB1 O vapor 4CV8000A Tetrode 
13.0 kW 2.5 kW B 113 water 3CW5000A3 Triode 
13.0 kW 2.5 kW B As} air 3CX2500A3 Triode 
13.0 kW 2.5 kW B 13 air 3E€X2500F3 Triode 
13.0 kW 2.5 kW B iS water 3CW5000F 3 Triode 
11.4 kW 3.3 kW AB1 0) air 4CX3000A Tetrode 
10.0 kW 2.95 kW AB1 O water 3CW5000A1 Triode 
10.0 kW 2.95 kW AB1 0 water 3CW5000F 1 Triode 
10.0 kW 2.95 kW AB1 6) air 3CX3000A1 Triode 
10.0 kW 2.95 kW AB1 0) air 3CX3000F 1 Triode 
3.9 kW 900 W AB2 4.7 air 4-1000A Tetrode 
3.22 kW 920 W AB1 0) air 5CX1500A Pentode 
3.2 kW 920 W AB1 ¢) air 4CX1500A Tetrode 
1.72 kW 500 W AB1 0) air 4-500A Tetrode 
1.66 kW 458 W AB1 6) air 5-500A Pentode 
1.75 kW 400 W AB2 3.5 air 4-400C Tetrode 
1.42 kW 445 W AB2 25 air 3-500Z Triode 
1.31 kW 340 W B 26 air 3-400Z Triode 
1.04 kW 190 W AB2 1.9 air 4-250A Tetrode 
800 W 225 W AB1 O air 4CX300A Tetrode 
780 W 350 W AB1 O air 8930 Tetrode 

4CX250BC 
4C X250F 
600 W 200 W AB1 0) air 4X150A Tetrode 
7609 

400 W 125 W AB2 1.0 air 4-125A Tetrode 
270 W 63 W AB2 eS! air 4-65A Tetrode 


* Measured in watts, unless otherwise specified. 


VOLTAGE OR CURRENT 


REGULATOR SERVICE 


Maximum Maximum Minimum Rated EIMAC 

Pass Hold-off Tube Anode Type Tube 
Current Voltage Drop Diss. Cooling Number Type 
(Adc) (kVdc) (Vdc) (kW) 

300 40 3000 1250 water X-2159 Tetrode 
150 40 2500 650 water X-2170 Tetrode 
50 40 4400 250 water 4CW250,000A Tetrode 
35 40 2700 100 water 4CW100,000E Tetrode 
30 40 3300 100 water 4CW100,000D Tetrode 
5 35 3000 50 water 4CW50,000E Tetrode 
1S 40 2200 35 air 4CX35,000C Tetrode 
75 10 1500 20 water 3CW20,000A1 Triode 
Tes) 20 1200 20 water 3CW20,000A7 Triode 
ii 10 1300 12 air 3CX10,000A1 Triode 
6 20 800 25 water 4CW25,000A Tetrode 
4 20 500 15 air 3CX15,000A7 Triode 
4 1s} 2000 10 water 4CW10,000A Tetrode 
3 12 1300 5 water 3CW5000A1 Triode 
2 12 1000 S air 3CX3000F 1 Triode 
2 6 1000 2 water 4CW2000A Tetrode 
1 8 250 1E5 air 3CX1500A7 Triode 
1 6 500 ] air 4CX1000A Tetrode 
1 6 500 0.8 water 4CW800B Tetrode 
1 6 500 0.8 water 4CW800F Tetrode 
0.8 4.5 300 0.4 air 8874 Triode 
0.8 4.5 300 0.3 air 8875 Triode 
0.8 4.5 300 0.2 convection 8873 Triode 
0.6 30 500 1 air 4PR1000A Tetrode 
0.6 8 400 0.5 air 3-500Z Triode 
0.2 20 1800 0.4 air 4PR400A Tetrode 
0.2 50 1000 0.25 air 4PR250C Tetrode 
0.1 18 1200 On25 air 4PR125A Tetrode 
0.1 5 500 0.065 convection 4PR65A Tetrode 


SWITCH TUBE OR 
PULSED REGULATOR SERVICE 


Peak Maximum Rated EIMAC 
Anode Hold-off Anode Type Tube 
Current Voltage Diss. Cooling Number Type 
(A) (kV dc) (kW) 
780 60 1250 water X-2159 Tetrode 
400 60 650 water X-2170 Tetrode 
300 40 250 water 4CW250,000A Tetrode 
150 75 35 air Y-546 Tetrode! 
150 75 100 water Y-647 Tetrode’ 
150 40 100 water 4CW100,000D Tetrode 
150 75 100 water Y-676 Tetrode® 
150 40 100 water 4CW100,000E Tetrode 
150 40 So air 4CX35,000C Tetrode 
130 ZS 60 water 6696A Triode 
130 pas Sy air 6697A Triode 
100 50 5 air Mola, Triode* 
100 35 50 water 4CW50,000E Tetrode 
100 5 50 vapor 4CV50,000E Tetrode 
70 20 PS water 4CW25,000A Tetrode 
60 20 15 air 4CX15,000A Tetrode 
60 30 15 air Y-456 Tetrode° 
50 30 25 water Y-569 Tetrode® 
40 as 10 air 4CX10,000D Tetrode 
40 18 5 air Y-573 Pentode’ 
40 18 3 air Y-574 Pentode® 
40 20 6.0 water Y-633 Tetrode” 
40 20 20 water 3CW20,000A7 Triode 
40 iS 5 air 4CX5000A Tetrode 
40 tS 5 air 4CX5000R Tetrode 
40 25 10 water Y-442 Tetrode” 
PAB 20 5 air 4CX3000A Tetrode 
25 20 RS air 3CPX1500A7 Triode 
18 20 0.06 air 4PR60C Tetrode 
15 10 3 air 3C X3000F 7 Triode 
12 12 1 air Y-575 Pentode’! 
12 4 0.6 air 4CX600B/F Tetrode 
12 4 0.8 water 4CW800B/F Tetrode 

Planar 
12 25 ORES air 8941 Triode 

é Planar 
12 20 O275 air 8942 Triode 

; Planar 
WY 6.5 0.75 air 8940 Triode 
10 50 1.0 air 8960 Tetrode 
10 Y 1.5 air 4CX1500A Tetrode 
8 30 ie air 4PR1000A Tetrode 
8 40 1.0 air Y-364 Tetrode’” 
8 7.5 (oil) 0.6 air or oil 8954 Tetrode 

: Planar 
6 12 OUS air Y-518 Triode 
6 i; 0.25 air 4CPX250K Tetrode 

; Planar 
6 4 OLS air Y-519 Triode 

: Planar 
} 2 OstS air Y-540 Triode 
1. Specially processed 4CX35,000C 2. Specially processed 4CW100,000D 3. Specially processed 4CW100,000E 
4. Focused oxide cathode 5. Specially processed 4CX15,000A 6. Prototype: 4CW25,000A 
7. Specially processed Type 290 8. Specially processed Type 8576/264 9. Prototype: 4CX5000R 
0. Specially processed 4CX5000R 11. Specially processed 8295A 12. Specially processed 4PR1000A 


SWITCH TUBE OR PULSED REGULATOR SERVICE, CONTINUED 


Peak 
Anode 
Current 


(A) 
5 
5 
5 
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WwW Whh On 


3 

21 
hes) 
1.2 


Maximum 
Hold-off 
Voltage 


(kVdc) 


10 


4 


See) 


3.5 


S25 


50 
20 
10 


4.5 


Sto 


325 


3.9 
18 
4.5 
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Rated 
Anode 
Diss. 


(Watts) 


150 


150 


100 


150 


100 


250 
400 
400 


100 


100 


100 


150 
25 
100 
65 


Cooling 


air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 
air 


convection 


EIMAC 
Type 
Number 
Sy755 
8847 
UAL il 
Sibi; 


8403 


4PR250C 
4PR400A 
Y-504 


7815RAL 
7815R 


7855 


4PR125A 
8745 
4PR65A 


Tube 
Type 


Planar 
Triode 
Planar 
Triode 
Planar 
Triode 
Planar 
Triode 
Planar 
Triode 
Tetrode 
Tetrode 
Triode!? 
Planar 
Triode 
Planar 
Triode 
Planar 
Triode 
Planar 
Triode 
Tetrode 
Planar 
Triode 
Tetrode 
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301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070 
PHONE: (415) 592-1221 e CABLE: ‘‘EIMAC’’ SAN CARLOS 


1 September 1975 


TO EIMAC TUBE MANUAL HOLDERS 


The enclosed new or revised data sheets, along with an updated Table of 
Contents and Index, are to be inserted in the appropriate section of your 
EIMAC tube manual, volumes I & II. Please use your Table of Contents as 
a guide. | | 


VOLUME I | INSERT REMOVE 
General 

Table of Contents 9/01/75 1/13e/5 
Index 9/01/75 WisZ75 
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3CW30, 000H7 2/01/75 weer 
3C€X 1500A7/8877 TON 49 8/01/73 
VOLUME II 

Other Products 

SK620, SK620A 7/01/75 3/15/67 
SK640 7/01/75 2/15/66 
SK760, SK770 Fitoyr> 7/27/70 
SK816, SK860, SK870 Sf20/79 Sf 15/67 


William I. Orr 
Manager, Technical Data 
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8244 
ACW2000A 


Bg an CERAMIC 
POWER TETRODE 


The EIMAC 8244/4CW2000A is a ceramic and metal, water cooled, 
radial-beam tetrode with a rated maximum plate dissipation of 2000 
watts. It is a low-voltage, high-current tube specifically designed for Class- 
AB, rf linear-amplifier or audio-amplifier applications where its high gain 
and low distortion characteristics may be used to advantage. The 4CW- 
9000A is also recommended for voltage or current regulator service. As 
a regulator, up to 6000 volts of tube drop or one ampere of plate current 
can be realized. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 

Heating Time ie ee eI oa 3 minutes 
PeatereevOlage, = =< = = = = 6.0 volts 

euerentees es ee ee (8 9.9 amperes oes 
Transconductance (I,=1.0 ampere)- ~— - 37,000 pmhos amar 
Direct Interelectrode Capacitances, Grounded Cathode: * aes 8 

Pepuiae seer es fa etas gee 17 90 ppt a xi 

PSD etme aie =P 5, = oe Ld nOSy fy TH: 

Feedback ee en el ee Me 0.022 ppf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * Min. Nom. Max. 

Input Be | ea Slee Tee etal an i ae Cn 32.5 35:0 FILE 

OUP UEO SPR cae akon Eh ll Dias ni Ia a a i ae 11 13° ee 

Pecdbacke se ™ Brat cs eeeee! Epa) ls WRC Sites Vries hss 0.004 ppt 
Frequency for Maximum Ratings -~ - See oe, aie 110 MHz 
*In shielded fixture. 

MECHANICAL 
Base See een = = ie 8 = =) aSpecial breechblockiterminal surzaces 
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals Oe ee ie eae AP On ae a pe, VaR ne ale Aare a 250°C 
Mecomimended. Sockets 9 -) = - - =~ = © §s = 45 = EIMAC SK-800 Series 
Operating Position PMS Bee ee he eas ota no os. =e Uh gions = ill eek GLUGdE 
Maximum Over-all Dimensions: 

icici teen aye et = ce ee ah ree k= oe 3) 5,04cmehes 

Diameter ee PRG ee teen) ic) HeeRecaPP Ss 5) eh es. ows) Bl 2 6Osinehes 
PCtEVeloti foment ee ay re) Peg ea ta) Ca 2 OUR 

TYPICAL OPERATION (Frequencies below 30 MHz) 
RADIO-FREQUENCY LINEAR AMPLIFIER DSB N99 Tap Wc Sou tao o ees ame 
Class AB or B DC Grid Voltage! - - - -60 -60 -—60 volts 
(Single Side-Band Suppressed-Carrier Operation) Zero-Signal DC Plate Current - 250 250 250 mA 
Single-Tone DC Plate Current - 890 885 875 mA 
MAXIMUM_RATINGS rea tis Average DC Plate me ae Pls 
DC PLATE VOLTAGE . - - 3000 VOLTS SRLS ‘ led cages 
DC SCREEN VOLTAGE - - - 400 VOLTS SPO De Seen current? 3595.35 mA 
DC PLATE CURRENT - = z 1.0 AMP Two-Tone Average DC Screen 
PLATE DISSIPATION - - -— - 2000 WATTS Current* a 10 8 8 mA 
SCREEN DISSIPATION - -— - 12 WATTS Pete OUTDUE LOWS baal Gee mgeeeon 1300 1630 watts 
GRID DISSIPATION. - - = - 0 WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
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AUDIO AMPLIFIER OR MODULATOR 


Class AB, 

MAXIMUM _ RATINGS 

DC PLATE VOLTAGE - - - 3000 VOLTS 
DC SCREEN VOLTAGE - - - 400 VOLTS 
DC PLATE CURRENT - - - - 1.0 AMP 
PLATE DISSIPATION - - - - 2000 WATTS 
SCREEN DISSIPATION - - - 12 WATTS 
GRID DISSIPATION — - . - - O WATTS 


TYPICAL OPERATION 
(Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - -  - 2000 2500 3000 volts 
DC Screen Voltage - - - 325 325 325 volts 
DC Grid Voltage! - = 60) — 6060) volts 
Zero-Signal DC Plate Current - 500 500 500 mA 
Max.-Signal DC Plate Current - 1.78 1.77 1.75 amps 
Zero-Signal DC Screen Current* 16 12 10 mA 
Max-Signal DC Screen Current* 70 70 70 mA 
Effective Load, Plate to Plate - 2040 2850 3680 ohms 
Driving Power - 6) 0) O watts 


Max-Signal Plate Coico poner 1860 2600 3260 watts 
*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: ‘‘TYPICAL OPERATION’? data are obtained by calculation from the published characteristic curves. No allowance is made for circuit losses of any 
kind. Adjustment of the grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required to 


obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 
Cooling — Sufficient cooling must be pro- 
vided for the anode and ceramic-to-metal seals 
to maintain operating temperatures below the 
rated maximum values: 
Ceramic-to-Metal Seals 250°C 
Anode Core 250°C 
Anode cooling is accomplished by circulating 
water through the integral water jacket. The 
tabulation below lists the minimum water flow 
requirements for 25°C inlet water temperature. 


PLATE DISSIPATION WATER FLOW PRESSURE DROP 
(Watts) (gpm) (psi) 


1000 0.5 0.25 
2000 1:3 1 20) 


Water pressure should never exceed 50 psi 
and outgoing water temperature must be lim- 
ited to 70°C. 

At ambient temperatures of 25°C, or less, 
when mounted in an EIMAC SK-800B socket, 
the 4CW2000A does not require base cooling. 
At higher temperatures, however separate base 
cooling may be required. 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur- 
face temperatures may be easily and effectively 
measured by using one of the several tempera- 
ture-sensitive paints or sticks available from 
various chemical or scientific equipment sup- 
pliers. When these materials are used, ex- 
tremely thin applications must be made to avoid 
interference with the transfer of heat from the 
tube to the air stream, which would cause inac- 
curate indications. 


ELECTRICAL 


Heater — The rated heater voltage for the 
4CW2000A is 6.0 volts. The voltage, as meas- 
ured at the socket, should be maintained at this 


value to minimize variations in operation and 
to obtain maximum tube life. In no case should 
the voltage be allowed to exceed 5% above or 
below the rated value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 
5 minutes. 


Control-Grid Operation — The grid dissi- 
pation rating of the 4CW2000A is zero watts. 
The design features which make the tube cap- 
able of maximum power operation without 
driving the grid into the positive region also 
make it neccessary to avoid positive-grid oper- 
ation. 

Although the average grid-current rating is 
zero, peak grid currents of less than five milli- 
amperes as read on a five-milliamperes meter 
may be permitted to flow for peak-signal mon- 
itoring purposes. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1000A and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CW2000A is 12 watt 
and the screen power should be kept below this 
level. The product of the peak screen voltage 
and the indicated dc screen current approxi- 
mates the screen input power except when the 
screen current indication is near zero or nega- 
tive. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and 
screen, the peak screen voltage is equal to 


®) 


the dc screen voltage. Experience has shown 
that the screen will operate within the limits es- 
tablished for this tube if the indicated screen 
current, plate voltage and drive voltage approxi- 
mate the “Typical Operation” values. 

The screen supply voltage must be main- 
tained constant for any values of negative and 
positive screen currents that may be encoun- 
tered. Dangerously high plate currents may flow 
if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished in sev- 
eral different ways. A bleeder resistor may be 
connected from screen to cathode; a combin- 
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir- 
cuit may be used in the screen supply. It is ab- 
solutely essential to use a bleeder if a series 
electron-tube regulator is employed. The screen 
bleeder current should approximate 70 milli- 
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amperes to adequately stabilize the screen volt- 
age. It should be observed that this bleeder 
power may be usefully employed to energize 
low-power stages of the transmitter. 


Plate Operation — The maximum rated plate 
dissipation power is 2000 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


Voltage or Current Regulator — The 4CW- 
2000A is attractive for regulator service. As a 
voltage or current regulator the DC Plate Volt- 
age rating is increased to 6000 volts. All other 
ratings remain the same. 


Special Applications — If it is desired to op- 
erate this tube under conditions different from 
those given here, write to the Application Engi- 
neering Department, EIMAC Division of Varian 
San Carlos, California, for information and 
recommendations. 
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, POWER TETRODE 


The EIMAC 4CX300Y is a compact integral-finned external-anode 
power tetrode having a maximum plate-dissipation rating of 400 watts. 
The 4CX300Y may be operated at maximum ratings to 110 MHz. 


The all-ceramic-and-metal construction and the internally-unitized 
electrode structure combine to make the 4CX300Y especially durable and 
free from mechanically-induced noise under conditions of severe accelera- 
tion caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time oo 30 60 seconds 
Cathode-to-Heater Potential - - +150 volts 
Heater: Voltage (See “Application”) -_ - 6.0 volts 
Current (E;=6.0 volts) - - - 3.0 3.85 amperes 
i) Amplification Factor (Grid to Screen) - 4.0 5.6 
Transconductance (I,=200 ma.) -~ - 12,000 pemhos 
Direct Interelectrode Capacitances, Grounded Cathode: Min. Nom. Max. 
Input me le ee Oe ee el 30 38 ppt 
Cr ee ee en ie eee ee Tye ee es 3.9 5.0 ppt 
Feedback Oo OE re re 0.07 ppt 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input Sa a ee a ee ok ee 18 ppt 
CTS Cie Se a oe en a 3.9 5.0 ppt 
Feedback OU ee aha a Oe ae ee 0.01 ppt 
erequencytor Maximum Ratings 9- ~- “=| = - }-) =~ 110 MHz 
MECHANICAL 
Base - = = = = = = = = =  - + Special, breechblock terminal surfaces 
Recommended: Socket ’-"")- - = - - = - = =. . .~ - EJMAC SK-700 Series 
Operating Position SMe ee ce ewe en) Lan eas Beene bce 8 Pee) pe! = mh rm!) | at on 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals a Te tae a aoe ee 250°C 
Neely (aye ee ae ae ey UN er | Se eae ee 250°C 
Cooling - CSUR 2 eat eB Seite de : : os fe - - - Forced Air 
Maximum Over-All Dimensions: 
lei) ee een rier ei tins le ee se ew Se) ieee 
Diameter SA b-S e eh inne me | Ne 4 =) es) we) oe 1.65 sinenes 
> TENS SE AE cs dee On ile Pee ee ee eo oe 4 ounces 
ad Shipping Weight (Approximate) - - - - - - - - - = = - 1 pound 
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RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - - - - 1000 1500 2000 volts 
Class-C Telegraphy or FM Telephony DC Screen Voltage - - - - 250 250 250 volts 
(Key-down conditions) DC Grid Voltage - - - - —90 —90 —90 volts 
MAXIMUM. RATINGS DC Plate Current - - - - 0.38 0.4 0.4 amps 
DC PLATE VOLTAGE. - - - 2000 VOLTS DG screen. CULent "= seamen 26 26 mA 
DC SCREEN VOLTAGE - - - 300 VOLTS DG Grid Current *s 6 So 2 02 oo onus 
DC GRID VOLTAGE " : A 9506VOLIS Peak RF Grid Voltage = - : 110 110 110 volts 
DC PLATE CURRENT a _ J 400 MA Driving Power* - - - - - 325 Sf" 3.8 watts 
PLATE DISSIPATION : - e 400 WATTS Plate Input Power - - - - 380 600 800 watts 
SCREEN DISSIPATION - -. - 8 WATTS Plate Output Power - - - - 240 425 600 watts 
GRID DISSIPATION - - - 1 WATT *Approximate values 
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
DC Plate Voltage - -  -  - 1000 1500 2000 volts 
MODULATOR DC Screen Voltage - - - - 400 400 400 volts 
Class-AB, DC.GridiVoltagel = = = (2)'=60% =—=705)=70svole 
Zero-Signal DC Plate Current - - 400 200 200 mA 
MAXIMUM _ RATINGS (per tube) Max-Signal DC Plate Current - - 800 790 750 mA 
Max-Signal DC Screen Current - - 24 16 4 mA 
DC PLATE VOLTAGE r ae 2000 VOLTS Effective Load, Plate to Plate - - 2060 3000 5100 ohms 
DC SCREEN VOLTAGE - - - 400 VOLTS Peak AF Grid Input Voltage 
DC PLATE CURRENT sb vasa re 400 MA . (per tube)* - - - - - 55 65 60 volts 
TE DISSIPATION - - - 400 WATTS BURY ING IPOWSIES se — sence Fs 0 0 0 watts 
Henin DISSIPATION. - Sed Be 8 WATTS Max-Signal Plate Output Power - 340 800 890 watts 
*A imat | 
GRID DISSIPATION - - - 1 WATT Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
2 : re DC Plate Voltage - - «= += 1000 1500 2000 volts 
Class-AB1 (Carrier conditions) DC Scleat Moliags = =F - 400 400 400 “ore 
DC Grid Voltage! - 0 et - —60 —70 -—70 volts 
iat PDAS CaRUINCE Zero-Signal DC Plate Current - - 200 100 100 mA 
DC PLATE VOLTAGE - - - 2000 VOLTS DC Plate Current mess) Se "89807 9210" 205emA 
DC SCREEN VOLTAGE  - - = 400 VOLTS DC Screen Current* - + = = 5 ary —5 mA 
DC PLATE CURRENT - - - 400 MA Peak RF Grid Voltage* - - - 28 33 30 volts 
PLATE DISSIPATION - -— - 400 WATTS Plate Output Power - - - - 52 110 115 watts 
SCREEN DISSIPATION = =“ - 8 WATTS * Approximate values. 
GRID DISSIPATION - - - 1 WATT 1Adjust grid bias to obtain listed zero-signal plate current. 


TYPICAL OPERATION (Peak-envelope conditions except where 


noted) 
RADIO-FREQUENCY LINEAR AMPLIFIER DC Plate Voltage - - - - 1000 1500 2000 volts 
Class-AB, (Single-Sideband Suppressed-Carrier DC Screen Voltage - - - - 400 400 400 volts 
Operation) DC Grid Voltage! - - - - -60  —70 -—70 volts 
Zero-Signal DC Plate Current - = 200 100 100 mA 
MAXIMUM RATINGS Peak RF Grid Voltage* - - - 55 65 60 volts 
DC PLATE VOLTAGE - - - 2000 VOLTS Mea ran (ed Aer Sie Shee ow 
DC SCREEN VOLTAGE - - - 400 VOLTS Plate Input Power - - - - 400 £590 #4750 watts 
DC PLATE CURRENT = = = 400 MA Plate Output Power - - - - 170 400 415 watts 
PLATE DISSIPATION a i f 400 WATTS Two-Tone Average DC Plate Current 
SCREEN DISSIPATION - - - 8 WATTS Ua Pe ci iesex aa ea 
GRID DISSIPATION - - - 1 WATT 1Adjust grid bias to obtain listed zero-signal plate current. 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
AMPLIFIER DC Plate vovege = van fe =95- 1000 1500 cele 
: 4 DC Screen Voltage - - - - - 250 250 volts 
Class-C Telephony (Carrier conditions) DC Grid Voltage i Oe ne eT aqme aoeeatic 
MAXIMUM_RATINGS DC Plate Current SY ee 285 300 mA 
DC PLATE VOLTAGE - - - 1500 VOLTS DC Screen Current* - = - me = 24 18 mA 
DC SCREEN VOLTAGE - . - 300 VOLTS DC Grid Current* s P - e e 7/ 17 mA 
DC GRID VOLTAGE - - —250 VOLTS Peak RF Grid Input Voltage* - -~ - 148 148 volts 
DC PLATE CURRENT - - - 300 MA Driving! Power") anne) boo © co oe az 1.7 watts 
PLATE DISSIPATION ® = = 250 WATTS Plate Input Power - - - - - 285 500 watts 
SCREEN DISSIPATION - -~— - 8 WATTS Plate Output Power - - - - = 165 300 watts 
GRID DISSIPATION - - - 1 WATT *Approximate values. 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance has been made for circuit losses. Adjust- 
ment of the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is 
followed, there will be little variation in output power when tubes are changed, even though there may be some variation in grid and screen currents. The grid 


and screen currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a 
grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 


Mounting — The 4CX300Y may be operated 
in any position. Recommended sockets for the 
4CX300Y are the EIMAC Air-System Sockets 
type SK-700 (ungrounded cathode) or type SK- 
710 (cathode and one heater contact grounded). 
Both sockets provide connections to all elec- 
trodes except the anode and each incorporates a 
screen by-pass capacitor of approximately 1100 
uf. The SK-606 chimney is recommended for 
use with the SK-700 and SK-710 sockets. 

Other sockets suitable for use with the 4CX300Y 
include the SK-740, SK-760, and SK-770. These 
sockets do not incorporate screen by-pass ca- 
pacitors. The SK-760 and SK-770 incorporate 
integral air chimneys. Screen contacts are con- 
nected to the mounting flange in the SK-770 
and are, therefore, grounded when the socket is 
installed in the usual manner. 


Cooling — The maximum rated ceramic-to- 
metal seal temperature for the 4CX300Y is 
250°C. Adequate forced-air cooling must be 
provided to assure that this maximum tempera- 
ture rating is not exceeded. Air-flow require- 
ments to maintain seal temperatures at 200°C 
in 50°C ambient air are tabulated below. 


Plate 
Dissipation Pressure Pressure 
(Watts) CFM) Drop (Inches Drop (Inches 
(CF 


of Water) of Water) 


A new, more efficient cooling fin design is 
incorporated in the 4CX300Y which results in 
lower air-flow requirements. This is reflected in 
the table above (which assumes the use of an 
EIMAC SK-700 or SK-710 socket and SK-606 
chimney ). 

At high altitudes and high ambient tempera- 
tures the flow rate must be increased to obtain 
equivalent cooling. The flow rate and corre- 
sponding pressure differential must be deter- 
mined individually in such cases, using the 
maximum rated temperature as the criterion for 
satisfactory cooling. 

Cooling effectiveness should also be determined 
on an individual basis if the 4CX300Y is oper- 
ated immersed in an insulating fluid such as 
silicone oil, again using the maximum rated 
temperature as the criterion. 


ELECTRICAL 

Heater Operation — The rated heater voltage 
for the 4CX300Y is 6.0 volts. 

The heater voltage must be maintained within 
+5% of the selected operating voltage if vari- 
ations in circuit performance are to be mini- 
mized and best tube life obtained. 


Cathode Operation — The 4CX300Y employs 
a cylindrical indirectly-heated oxide-coated uni- 
potential cathode. The minimum warm-up time 
is 30 seconds when rated heater voltage is applied. 


Grid Operation — The 4CX300Y control grid 
has a maximum dissipation rating of 1.0 watt, 
and precautions should be observed to avoid ex- 
ceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the Typical Operation sections of the data sheet 
whenever possible. 

In class-A and class AB, amplifiers, where no 
grid current flows, the grid bias voltage may be 
applied through a resistor. The maximum per- 
missible series resistance per tube is 100,000 
ohms. 


Screen Operation — The maximum rated 
screen dissipation for the 4CX300Y is 8 watts. 
The maximum rated dc screen supply voltage is 
300 volts when the tube is operated in class-C 
amplifier or oscillator service, and 400 volts 
when the tube is operated in class-AB, or class-B 
amplifier service, 

Under certain operating conditions the screen 
current of a tetrode may reverse. This makes it 
dangerous to rely on a screen-dropping resistor 
or a series regulator to supply the screen voltage 
unless a bleeder or regulator tube is connected 
from screen to cathode. This bleeder should 
draw at least 15 milliamperes for each tube con- 
nected to the screen supply. 

The power input to the screen can be calcu- 
lated from the voltage and current whenever 
the screen-to-cathode potential does not vary. 
Screen modulation or cathode driving of tetrode 
amplifiers can lead to errors in measurement of 
screen input when the effective voltage and cur- 
rent exceed the indicated dc values. When there 
is reason to suspect that the screen input ex- 
ceeds the indicated power, it is advisable to 
maintain the indicated screen power input be- 
low approximately 75% of the rated screen 
dissipation. 

A screen by-pass capacitor of approximately 
1100 wmf is incorporated in the body of the 
EIMAC SK-700 and SK-710 Air-System Sockets 
and is adequate for normal amplifier operation 
at high and ultra-high radio frequencies. Oper- 
ation at low radio frequencies or audio frequen- 
cies may require that additional capacitance be 
connected externally. In the latter case, the 
screen by-pass capacitance within the socket 
helps to eliminate the high-frequency parasitic 
oscillations occasionally encountered in tetrode 
amplifiers. 

The self-neutralizing frequency of the 4CX300Y 
is above the useful high-frequency limit for the 
tube when either of the sockets with integral 
screen by-pass capacitors is used. 


Plate Operation—The 4CX300Y has a finned 
external anode for forced-air cooling. Connec- 
tion to the anode may be made at the top cap or 
cylindrical cooler shell. The latter is usually used 


when the tube is installed in coaxial lines or 
cavities. 

The absolute maximum plate-dissipation rating 
for the 4CX300Y is 400 watts, which is also the 
rated maximum dissipation for class-C ampli- 
fier or oscillator applications and for class-B 
or class-AB, amplifier applications. When the 
ACX300Y is used in plate-modulated amplifier 
applications, the plate-dissipation rating 1s 250 
watts under carrier conditions, rising to 400 
watts under 100% sine-wave modulation. Plate 
dissipation may be permitted to exceed the max- 
imum rated value for brief periods, such as may 
occur while tuning. 

The maximum rated plate voltage for class- 
AB, operation is 2000 volts. In class-C tele- 
graphy and plate-modulated service the maxi- 
mum rated plate voltage is 2000 and 1500 volts 
respectively. 


Modulation — The 4CX300Y can be modu- 
lated by any of the methods commonly used with 
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tetrode tubes. Its large reserve plate dissipation 
makes it especially suited for use in screen-mod- 
ulated and linear amplifiers in which the plate 
efficiency is low. 

Plate modulation can be applied to the 4CX300Y 
when it is operated as a class-C amplifier. To 
obtain 100% modulation with minimum dis- 
tortion the screen supply voltage should be mod- 
ulated in phase with the modulation applied to 
the plate supply voltage. Screen voltage modu- 
lation factors between 0.75 and 1.00 may be used. 

“Self-modulation” of the screen by means of 
a resistor in series with the screen supply line 
is not recommended because of the effects which 
require a bleeder from screen to cathode as de- 
scribed under “Screen Operation” above. 


Special Applications—If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to EIMAC, Division 
of Varian, 301 Industrial Way, San Carlos, Cali- 
fornia, for information and recommendations. 
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8168 


EI MAC 


ACX1000A 


y oe | CERAMIC 
POWER TETRODE 


The EIMAC 8168/4CX1000A is a ceramic and metal, forced-air 
cooled, radial-beam tetrode with a rated maximum plate dissipation of 
1000 watts. It is a low-voltage, high-current tube specifically designed for 
Class-AB, rf linear-amplifier or audio-amplifier applications where its high 
gain and low distortion characteristics may be used to advantage. At its 
rated maximum plate voltage of 3000 volts, it is capable of producing 
1630 watts of peak-envelope output power. Two 8168/4CX1000As oper- 
ating in Class-AB, will produce 3260 watts of audio power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time nen De pie ie 3 minutes 
Beater: Voltage - - - - - - 6.0 volts 
Murente =) = eh CBI 9.9 amperes 
Transconductance (I,=1.0 ampere)- - 37,000 pmhos 
Direct Interelectrode Capacitances, Grounded Cathode: * 
YA SES oC eet os ea af 90 ppt 
OLOUCEe a oo le 13 pepe 
y Feedback Ug ere ets be ie 0.022 upf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: * Min. Nom. Max. 
Input ci t= EM ot i A) Cn ie eae 32.5 38.0 ppt 
DDC Me it em te ems 11 LS eee 
Feedback - - - - = - ol fol) se) ete ni 0.004 ppf 
Frequency for Maximum Ratings -~ - me ee ee ln 110 MHz 
*In shielded fixture. 
MECHANICAL 
Base Sec ess dere = = =) 6 64) Special? breechblock terminalisurfaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals ee WANE Gis ree Anat te RS Wee eee dey 2 Age al 250°C 
Br CSOTe RCM LIM Caste i tale) Wed puited 9 asi h onl |g tn te Poder en 250°C 
CIC HRCOPSOCKEE patie ie Sie) cnt =e) ta ae fe (Me She EIMAC SK-800 Series 
Operating Position eye ean ey toe Geli ep Wit pel @ynlee SON! a -15 ATI 
Maximum Over-all Dimensions: 
STEYR 0 A a ee rs 4.8 inches 
Diameter Beemer Ne Aah ee ewe | Simhat oe ee Heap ees et wuts | oe O53 37 einches 
eRe et Tee ig Pent en Ps Pie oe ely ed yon hee DOES 
Shipping Weight (approximate) - - - - - - - - - -. - = = 3 pounds 
Teen ne ene ee ee ee Ee Se ee eee 
TYPICAL OPERATION (Frequencies below 30 MHz) 
RADIO-FREQUENCY LINEAR AMPLIFIER ate oa Sana en rained IE SIGUE lls 
Class AB or B DC Grid Voltage} - - - —60 -—60 -—60 volts 
(Single Side-Band Suppressed-Carrier Operation) Zero-Signal DC Plate Current - 250°" 250° 2507 maz 


Single-Tone DC Plate Current*- 890 885 875 mA 


MAXIMUM_RATINGS Two-Tone Average DC Plate 


DCLPLATESVOLIAGE| (4, =. 3000 VOLTS ‘ econ Tenrice aver ore hon 232 ae 
ero-Signa creen Curren 
DC SCREEN VOLTAGE - - 400 VOLTS Single-Tone DC Screen Current* 35 35 35 mA 
DC PLATE CURRENT- - -~— - 1.0 AMP Two-Tone Average DC Screen 
y PLATE DISSIPATION - - - - 1000 WATTS Current* - oo eg a 10 8 8 mA 
SCREEN DISSIPATION - -. - 12 WATTS Plate beheld sie Power - - - 930 1300 1630 watts 
GRID DISSIPATION - - - - 0 WATTS Adjust grid bias to obtain zero-signal plate current. 
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AUDIO AMPLIFIER OR MODULATOR 
Class AB, 


MAXIMUM_RATINGS 


TYPICAL OPERATION 

(Sinusoidal wave, two tubes unless noted) 

DC Plate Voltage - - = 2000 2500 3000 volts 
DC Screen Voltage - - - 325 325 325 volts 
DC Grid Voltaget - - -60 -60 -—60 volts 


Zero-Signal DC Plate Current 500 500 500 mA 


DGNPLATES VOLTAGE E af a 3000 VOLTS Max. ate, se Plate Current 1} / Seeley oman pS 
Zero-Signal DC Screen Current* 16 12 10 mA 

DC SCREEN VOLTAGE - ; 400 VOLTS Max-Signal DC Screen Current* 70 70 70 mA 

DCePLATE CURRENT: 2° =. °F) ap’ 1.0 AMP Effective Load, Plate to Plate - 2040 2850 3680 ohms 

PLATE DISSIPATION - -~ - - 1000 WATTS Driving Power - - 0) ) O watts 

SCREENMDISSIPATION |) -teeaal c 12 WATTS Max: signal Plate Output Power 1860 2600 3260 watts 
*Approxim value 

GRID DISSIPATION - - - - 0 WATTS Adjust ehdibeeta: obtain listed zero-signal plate current. 


APPLICATION 
MECHANICAL units peak 28 Hz to 500 Hz. Below 28 Hz vibra- 
Cooling — Sufficient cooling must be pro- tion double amplitude is .25 inch. 


vided for the anode and ceramic-to-metal seals 
to maintain operating temperatures below the 
rated maximum values: 


Ceramic-to-Metal Seals 
Anode Core 


250°C 
250°C 


A flow rate of 25 cubic feet per minute will 

be adequate for operation at maximum rated 
plate dissipation at sea level and with inlet air 
temperatures up to 40°C. Under these con- 
ditions, 25 cfm of air flow corresponds to a 
pressure difference across the tube and socket 
of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to 
be obtained, the cooling air flow must be main- 
tained during standby periods when only the 
heater voltage is applied to the tube. 
At higher altitudes and at VHF increased air 
flow will be required. For example, at an alti- 
tude of 10,000 feet, a flow rate of 37 cfm will 
be required and will be obtained with a pressure 
drop across tube and socket of 0.3 inch of water 
column. In selecting a blower for use at high 
altitudes, care must be taken to assure that the 
blower is designed to deliver the desired vol- 
ume of air at the corresponding pressure drop 
and at the particular altitude. 


In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur- 
face temperatures may be easily and effectively 
measured by using one of the several tempera- 
ture-sensitive paints or sticks available from 
various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely 
thin applications must be made to avoid inter- 
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
indications. 


The 4CX1000A is tested for vibration (noise ) 
from 10 Hz to 500 Hz. Vibration level is 10 G 


The 4CX1000A is tested for shock, 50 G, 11 
ms, three axes, after which the tube must be 
within specification for grid bias voltage and 
gas current. 


ELECTRICAL 

Heater — The rated heater voltage for the 
4CX1000A is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob- 
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above the rated 
value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 


Control-Grid Operation — The grid dissipa- 
tion rating of the 4CX1000A is zero watts. The 
design features which make the tube capable of 
maximum power operation without driving the 
grid into the positive region also make it nec- 
essary to avoid positive-grid operation. 

Although the average grid-current rating is 
zero, peak grid currents of less than five-milli- 
amperes as read on a five-milliampere meter 
may be permitted to flow for peak-signal moni- 
toring purposes. 


Screen-Grid Operation — Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de- 
sign. This characteristic is prominent in the 
4CX1000A and, under some operating condi- 
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CX1000A is 12 watts and 


the screen power should be kept below this level. 
The product of the peak screen voltage and the 
indicated dc screen current approximates the 
screen input power except when the screen cur- 
rent indication is near zero or negative. In the 
usual tetrode amplifier, where no signal volt- 
age appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the “Typi- 
cal Operation” values. 


The screen supply voltage must be main- 
tained constant for any values of negative and 
positive screen currents that may be encoun- 
tered. Dangerously high plate currents may flow 
if the screen power supply exhibits a rising 
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voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished in sev- 
eral different ways. A bleeder resistor may be 
connected from screen to cathode; a combin- 
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir- 
cuit may be used in the screen supply. It is abso- 
lutely essential to use a bleeder if a series elec- 
tron-tube regulator is employed. The screen 
bleeder current should approximate 70 milliam- 
peres to adequately stabilize the screen voltage. 
It should be observed that this bleeder power 
may be usefully employed to energize low-power 
stages of the transmitter. 


Plate Operation — The maximum rated plate 
dissipation power is 1000 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 


The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a cir- 
cular clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 


Special Applications—lIf it is desired to oper- 
ate this tube under conditions different from 
those given here, write to the Power Grid Tube 
Marketing Department, EIMAC Division of 
Varian, San Carlos, California, for information 
and recommendations. 
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The EIMAC 8281/4CX15,000A is a ceramic-metal power tetrode in- 
tended for use as a Class-C amplifier in radio-frequency applications. It fea- 
tures a new type of internal mechanical structure which results in higher 
rf operating efficiency. Low rf losses in this mechanical structure permit 
operation of the 8281/4CX15,000A at full ratings up to 110 megahertz. 


The 8281/4CX15,000A is also recommended for Class-AB audio- 
frequency and radio-frequency linear power amplifier service. 


GENERAL CHARACTERISTICS 


8281 


4CX19,000A 


RADIAL-BEAM 
POWER TETRODE 


Filament: Thoriated Tungsten Min. 
OS SO 
Oe ee 2 152 
Amplification Factor (Grid-Screen) (average) - - - - 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input ee ee ce CS 161.5 ppt 
SE OA 2 ld ele i i ee 22.0 27.0 ppt 
Feedback Sis ES Ee ee 2.0 ppt 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input 2 Ee a ee ar ee 60.0 70.0 ppt 
SO Se a 2D) 28.0 ppt 
Feedback “MN resus) Phd ee Cee eo 0.3 ppt 
Base cy 0 FS ESE Bt ee en ee ee re ar Special, concentric 
Maximum Seal Temperature - - - - - - - - = = 2 2+ = = 250°C 
Maximum Anode Core Temperature Ee | a ee ee a 250°C 


Recommended Socket - = 4 2 = ~ a 4 = 3 ‘ : . 
Recommended Air Chimney 3) a? Pee BY > thee @ hae ane 
Operating Position ee ee ee eae 2 6. Axis vertical, 


Maximum Dimensions: 
RiciOn ware ee ND) Bet re SPO RE me ae ee 
Diameter ~ 5 S : % e . 4 E 3 : : z, . 


COLE at 0 OE SS a Ag ek ee ee Oe a a 
PORE Ta eS a ee 
Shipping Weight (Approximate) - - - - - - - - - - = 
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EIMAC SK-300A 
EIMAC SK-316 


base up or down 


- 9.44 inches 
- 7.58 inches 


- Forced air 
- 12.8 pounds 
- 24 pounds 


Printed in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR DC Plate Voltage - - - - 7,500 10,000 volts 
DC Screen Voltage ey a 750 750 volts 
cee eae or FM Telephony (Key-down DC/Grid Voliage le ten anne TONE SO 
DC Plate Current - - - - 4.65 4.55 amps 
MAXIMUM _ RATINGS DC Screen Current - - - 595 .545 amp 
DC PLATE VOLTAGE - - - -~ - 10,000 VOLTS DC Grid Current - - - - .300 .275 amp 
uP eae ete +: SFO) ee ised ort Peak RF Grid Voltage - - - 730 790 volts 
PLATERDISSIPATIONS 2 see- © = 2 = 815,000) WATTS CSVING ROWer 9 555 
SCREEN DISSIPATION = =) US cues 450 WATTS Plate Dissipation - - - = - 8,100 9,000 watts 
GRID DISSIPATION Se ce rs ee 200 WATTS Plate Output Power - - - 26,700 36,500 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER DC Plate Voltage -~ - - - 6,000 8,000 volts 
DCIS Volt - = 750 750 volt 
Class-C Telephony (Carrier Conditions unless noted) PESARiScreen Voltege uae 
MAXIMUM RATINGS Oe Lene modulation) - 740 710 yolle 
— DC Grid Voltage - - - - —600  —640 volts 
ae EES RENKU GER GE Sn he ae te hoon None DC Plate Current - - - - oi W ee) 3.65 amps 
DC-PLATE-CURRENT Mee mcal ns Se umn at OR AN\PS Be ee CU SOE Soi ia an? a ae 
PLATE DISSIPATION - - - - - 10,000 WATTS Peak RF Griaivaltace - = - 800 840 volte 
SCREEN DISSIPATION - = = = z 450 WATTS Grid Driving Power” - - - 150 150 watts 
GRID. DISSIPATION — = = 200 WATTS Plate Dissipation - - - - 5,100 5,800 watts 
*Corresponds to 15,000 watts at 100% sinewave modulation. Plate Output Power - - - 17,400 23,500 watts 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes) 
DC Plate Voltage - - - - 7,500 10,000 volts 
OR MODULATOR 
eee DC Screen Voltage > 8 « 1,500 1,500 volts 
ass-AB; DC Grid Voltage = =" = ¥- —350  —370 volts 
MAXIMUM RATINGS (Per Tube) Max-Signal Plate Current -~ - 8.8 8.5 amps 
DC PLATE VOLTAGE -.-  -  -  - 10,000 VOLTS Zero-Signal Plate Current* - 1.0 1.0 amp 
DC SCREEN VOLTAGE- - - - - 2.000 VOLTS Max-Signal Screen Current** — - .340 .300 amp 
DC PLATE CURRENT - ¥ 7 : F i 6.0 AMPS Zero-Signal Screen Current - 6) O amps 
PLATE DISSIPATION - -  - ~~ - 15,000 WATTS Peak AF Driving Voltage* - - 330 340 volts 
SCREEN DISSIPATION - - - - - 450 WATTS MAME RTS ga? i 0 0 watts 
GRID DISSIPATION f\ Se ee a eA 200 WATTS Load Resistance, Plate-to-Plate - 1,730 2,520 ohms 
ipatbrans Max-Signal Plate Dissipation* - 12,200 14,000 watts 
**Approximate Values Max-Signal Plate Output Power- 41,600 57,000 watts 
RADIO-FREQUENCY LINEAR AMPLIFIER lel sananselie Peak-Envelope or Modulation-Crest 
onditions 
Cand? DC Plate Voltage - - - - 7,500 10,000 volts 
MAXIMUM RATINGS = ate Nene ee Ee ea eo 
SPS 5 ETO TR ri oltage - - - - — — volts 
DC PLATE VOLTAGE - - - - = 10,000 VOLTS Max-Signal Plate Current -  - 4.4 4.25 amps 
DC SCREEN VOLTAGE - - - - - 2,000 VOLTS Zero-Signal Plate Current -~ - 1.0 1.0 amp 
DG yPLATESGCURRENT 9-55) y=) = 6.0 AMPS Max-Signal Screen Current* - =O .150 amp 
PLATE DISSIPATION - - - -  - 15,000 WATTS Ns Hips Voltage* - 330 340 volts 
Z riving Power Bs) cee Sn 0 O watts 
SCREEN DISSIPATION - - == = - 450 WATTS Plate Dissipation - - - - 12,200 14,000 watts 
GRID DISSIPATION - - - = - 200 WATTS Plate Output Power - - - 20,800 28,500 watts 
*Approximate Values Resonant Load Impedence = = 865 1,260 ohms 


NOTE: “TYPICAL OPERATION” data are obtainable by calculation from published characteristic curves and confirmed by direct tests. Adjustment of the rf grid e 


drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be 
little variation in output power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as the 
circuit maintains the correct voltage in the presence of the variation in current. If grid bias is obtained principally by means of a grid resistor, the resistor 
must be adjustable to obtain the required bias voltage when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX15,000A must be opera- 
ted with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 


Socket — A new, more efficient EIMAC Air- 
System Socket Type SK-300A has been designed 
especially for the concentric base terminals of 
the 4CX15,000A. The use of recommended air- 
flow rates through this socket provides effective 
forced-air cooling of the tube. Air forced into 
the bottom of the socket passes over the tube 
terminals and through an Air Chimney, the 
SK-316, into the anode cooling fins. 


Cooling — The maximum temperature rating 
for the external surfaces of the 4CX15,000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera- 
ture of the ceramic-metal seals below 250°C. 
Air-flow requirements to maintain seal tempera- 
tures at 225°C in 50°C ambient air are tabulat- 
ed below (for operation below 30 megacycles). 


SEA LEVEL 110700 OR EEE 
Plate "| Pressure Pressure 
Dissipation* Air Flow Drop (Inches Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 
7,000 179 0.8 283 Ai) Pea 
12,000 2.4 566 is) 
15,000 812 


*Since the power dissipated by the filament represents about 1000 
watts and since grid-plus-screen dissipation can, under some conditions, 
represent another 600 watts, allowance has been made in preparing this 
tabulation for an additional 1600 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indivi- 
dually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


Filament Operation — The rated filament 
voltage for the 4CX15,000A is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 


tube life. In no case should it be allowed to devi- 
ate by more than plus or minus five percent 
from the rated value. 


Electrode Dissipation Ratings — The maxi- 
mum dissipation ratings for the 4CX15,000A 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 


Control-Grid Operation — The 4CX15,000A 
control grid has a maximum dissipation rating 
of 200 watts. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in the “Typical Operation” sections of the 
data sheet whenever possible. The maximum 
grid circuit resistance should not exceed 
100,000 ohms per tube. 


Screen-Grid Operation—The power dissipated 
by the screen of the 4CX15,000A must not 
exceed 450 watts. 


Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
450 watts in the event of circuit failure. 


Plate Dissipation — The plate-dissipation 
rating for the 4CX15,000A is 15,000 watts. 


When the 4CX15,000A is operated as a plate- 
modulated r-f power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 10,000 watt maximum plate dissipa- 
tion rating will be exceeded. 


Special Applications — If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to the Power Grid 
Division, EIMAC, Division of Varian, 301 Indus- 
trial Way, San Carlos, California, for informa- 
tion and recommendations. 
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EI MAC 


The EIMAC 8172/4X150G is an extremely compact external-anode 
tetrode intended for use as a radio-frequency amplifier, frequency multiplier, 
or oscillator at frequencies well into the UHF region or as an amplifier in 
any service requiring a high-gain tube capable of delivering high power- 
output at low plate-voltage. The combination of a high ratio of transcon- 
ductance to capacitance and a plate dissipation capability of 250 watts 
makes the tube an excellent wide-band amplifier for video applications. 

The cathode, grid and screen electrodes are mounted on conical and 
cylindrical supports giving a minimum of circuit discontinuities and lead 
inductance. The rugged cylindrical terminals, progressively larger in size, 
allow the tube to be inserted in coaxial line cavities. The screen support 
and terminal provide maximum isolation between the grid-cathode termi- 
nals and the plate circuit. 

In amplifier service at 500 megahertz, output power of 140 watts per 
tube, with a stage power-gain of 14, can be obtained. At 1000 megahertz 
an output power of 50 watts per tube is obtained with a power-gain of five. 


ELECTRICAL GENERAL CHARACTERISTICS 


Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time a ees ie aie 230 60 seconds 
Cathode-to-heater Potential - 150 volts 
Weaver: Voltage - - - = = '- 2.5 volts 
Pen ie eo 6D 7.3 amperes 
Amplification Factor (Grid-to-Screen)  - fe) 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input ONES a ck A Ne oe ers a 
UTS EL, Ee (i ly 08 SOT Ee Se rr ce ee 
Feedback eo eo eee a 9 eee el a 
Direct Interelectrode Capacitances, Grounded Grid and Screen 
Input See meee Ve ee eK Pee Sm vel ae bw le, a 
GOERS PSE ES EY eae, lea a 
Feedback AST S| A re GE ae an om te 
Frequency for Maximum Ratings (CW) SO imeem ks by 
Pulsed) A Were eer =) lee hn 


MECHANICAL 
HIS Sa te a NR et ele gy a 


Maximum Operating Temperatures: 
Pslase ae Metainscalan deste entre Bete 2S RR we 
Cera ovielalesealsa es. wie. oe) Jet | Pe cn ey AED oe. OP 
era eW Barer cs Safe ie ile SAI AE eed gee ea eee 


See Tali Os eR tei ch sm eee Mets CEES ee Sia 


Maximum Dimensions: 
TICIST ae sen 2) aint a ie Bey eee Pt NE ete ee 
Diameter - = - : “ a 7 = 3 3 he = % 


fT) EN ante an eae ee es ek 
Net Weight - - - - - 
Blot aVetcHbeeADDLOxXiMate yc aie be lee my ow ee 


(Revised 6-15-66) © 1959, 1966 Varian 


8172 
AX1906 


RADIAL-BEAM 
POWER TETRODE 


Max. 


29.0 ppt 
4.9 ppf 
0.05 ppt 
Max. 
19 pf 
4.9 ppt 
0.01 ppt 


500 MHz 
1500 MHz 


- Coaxial 


- 175°C 
- 250°C 
- 250°C 
- - Any 


2.75 inches 
1.635 inches 


Forced Air 
- 6 ounces 
1.6 pounds 


Printed in U.S.A. 


SF i 4X150G 


RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR 


Class-C Telegraphy or FM Telephony 


(Key-down, Conditions) 


MAXIMUM_RATINGS 
DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 


Sibalt: «3 yee | 1 1 


1250 VOLTS 


300 VOLTS 


—250 VOLTS 


250 MA 

250 WATTS 
12 WATTS 
2 WATTS 


PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER 


Class-C Telephony (Carrier conditions) 


MAXIMUM_RATINGS 
DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE - 
DC PLATE CURRENT - 
PLATE DISSIPATION - 
SCREEN DISSIPATION 
GRID DISSIPATION - 


1000 VOLTS 

300 VOLTS 

—250 VOLTS 
200 MA 

165 WATTS 

12 WATTS 

2 WATTS 


RADIO-FREQUENCY POWER AMPLIFIER 


Class-B Linear, Television Visual Service (per tube) 


MAXIMUM_ RATINGS 


DC PLATE VOLTAGE -~ - 
DC SCREEN VOLTAGE - 
DC GRID VOLTAGE -~ - 


DC PLATE CURRENT (Average) 


PLATE DISSIPATION -_~ - 
SCREEN DISSIPATION - 
GRID DISSIPATION -~ - 


1250 VOLTS 
400 VOLTS 
250 VOLTS 
250 MA 
250 WATTS 
12 WATTS 
2 WATTS 


PLATE PULSED RADIO FREQUENCY 


AMPLIFIER OR OSCILLATOR 


MAXIMUM_RATINGS 
PULSED PLATE VOLTAGE - 
PULSED SCREEN VOLTAGE 
DC GRID VOLTAGE - - 
PULSE DURATION - - 
PULSED CATHODE CURRENT 
AVERAGE POWER INPUT - 
PLATE DISSIPATION -~ - 
SCREEN DISSIPATION — - 
GRID DISSIPATION -~ - 


7000 VOLTS 
1500 VOLTS 
—500 VOLTS 
5 USEC 

7 AMPS 

250 WATTS 

250 WATTS 

12 WATTS 

2 WATTS 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, (Single-Sideband Suppressed-Carrier Operation) 


MAXIMUM_ RATINGS 


DC PLATE VOLTAGE-~ - 
DC SCREEN VOLTAGE - 
DC PLATE CURRENT- - 
PLATE DISSIPATION -~ - 
SCREEN DISSIPATION - 
GRID DISSIPATION -~ - 


NOTE: ‘‘TYPICAL OPERATION’ data 
drive to obtain the specified plate 
be little variation in output power 
Currents which result when the des 
long as the circuit maintains the co 


are obtained by calculation from published characteristic curves and confirmed by direct tests. Adjustment of the rf grid 
current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will 
when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 
ired plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so 
rrect voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage is applied. 


2000 VOLTS 
400 VOLTS 
250 MA 
250 WATTS 

12 WATTS 
2 WATTS 


TYPICAL OPERATION (Frequencies up to 165 MHz) 


DC Plate Voltage - 600 750 1000 1250 1250 volts 
DC Screen Voltage - 250 250 250 250 250 volts 
DC Grid Voltage - —75 —80 —80 —90 —80 volts 
DC Plate Current - 200 200 200 200 200 mA 
DC Screen Current* oye See sla) ola) 7 mAt 
DC Grid Current* - 10 10 10 10 10 mAt 
Peak RF Grid Voltage* 90 95 95 105 — volts 
Driving Power* - 0:7 210. dae, 0. cer Os 10 wattst 
Plate Input Power - 120 150 200 250 250 watts 
Plate Output Power 85 110 150 195 140 wattst 


*Approximate values. ; By ae 
{Measured values for a typical cavity amplifier circuit. 


TYPICAL OPERATION (Frequencies up to 165 MHz) 


DC Plate Voltage - 600 800 1000 volts 
DC Screen Voltage - 250 250 #250 volts 
DC Grid Voltage - —95 —100 —105 volts 


DC Plate Current 200 200 200 mA 
DC Screen Current* 35 vas 20 mA 
DC Grid Current* - = 8 10 15 mA 
Peak RF Grid Input Voltage* 120 120 125 volts 
Driving Power* - -~ - 1 RS 2 watts 
Plate Input Power - - 40 60 60 watts 
Plate Output Power - - 120 160 200 watts 


*Approximate values. 


TYPICAL OPERATION 
(Frequencies up to 216 MHz, 5-MHz bandwidth) 


1 ' ' ' ' ' ' ' ' ' 
- 


DC Plate Voltage yee 750 1000 1250 volts 
DC Screen Voltage - - - 300 300 #300 volts 
DC Grid Voltage - --« -* =~60° =—65" = 70 Volts 


During Sync-Pulse Peak: 
DC Plate Current - - 
DC Screen Current - . 
DC Grid Current - - - 
Peak RF Grid Voltage - 
RF Driving Power (approx.) 
Useful Power Output - 
Black Level: 

DC Plate Current - - 
DC Screen Current - - 

DC Grid Current - - - - 

Peak RF Grid Voltage (approx.) 65 70 75 volts 


- 835 330 305 mA 
- 50 45 45 mA 
= 15 20 25 mA 
- 85 95 100 volts 


RF Driver Power (approx.) 
Plate Power Input - - 
Useful Power Output - 


TYPICAL PULSE OPERATION 
Single tube oscillator, 1200-MHz 


Pulsed Plate Voltage- - - - - 5 7 kV 
Pulsed Plate’ Current ix) t=) “= 21+ 5% 4.0 6.0 amps 
Pulsed Screen Voltage - - - - 800 1200 volts 
Pulsed Screen Current - - - - 0.3 0.4 amps 
DC Grid Voltage ST eee - - —200 —250 volts 
Pulsed Grid Current - -~ - - = 0.5 0.6 amps 
Pulse Duration - - - : = - 4 5 psec 
Pulse Repetition Rate - = =" = (2500 10007 pn 
Peak Power Output - -~ - -  - 7 17 kW 


TYPICAL OPERATION (Frequencies up to 165 MHz 
peak-envelope conditions except where noted) 


DC Plate Voltage - = 1000 1250 volts 
DC Screen Voltage - - 350 350 volts 
De Grid) Valtage=—) =.) 4. —55 —55 volts 
Zero-Signal DC Plate Current 100 100 mA 


Peak RF Grid Voltage** - 50 volts 
DC Plate Current - 250 250 mA 
DC Screen Current** - 10 9 mA 


' ' ' ' ' ' ' ' ' 
' ' 1 ' ' ' ' ' ' 
nn 
Oo 


Plate Input Power -~ - 
Plate Output Power - - 


Two-Tone Average 


250 310 watts 
120 170 watts 


DC Plate Current - - - - - 190 190 mA 
Two-Tone Average 
DC Screen Current** - - - - 2 —l mA 


*Approximate values. 
**Adjust grid bias to obtain listed zero-signal plate current. 


APPLICATION 


4X150G Sat — 


MECHANICAL 


Mounting—The 4X150G may be mounted in 
any position. The concentric arrangements of 
the electrode terminals permits the use of the 
tube in coaxial line or cavity type circuits to 
advantage. 

Connections to the contact surfaces should 
be made by means of spring-finger collets 
which have sufficient pressure to maintain a 
good electrical contact at all fingers. Points of 
electrical contact should be kept clean and free 
of oxidation to minimize rf losses. 


Cooling — The 4X150G requires sufficient 
forced air to keep the glass-to-metal seals below 
175°C and the ceramic-metal seals and anode 
core below 250°C. The air flow must be started 
when power is applied to the heater and must 
continue without interruption until all electrode 
voltages have been removed from the tube. 


Effective cooling of the anode is accomplished 
by directing six cubic feet per minute of air 


through the anode cooler. This flow is obtained 
at a pressure drop across the cooler of approxi- 
mately 0.25 inch of water column. The grid, 
cathode and heater terminals are cooled by high 
velocity air directed at the terminals and the con- 
necting collets which aid in the removal of heat 
from the terminals by conduction. The volume 
required will depend upon the socket arrange- 
ment and should be adequate to keep the metal- 
to-glass seals below 175°C and the center heat- 
er terminal below 250°C. 

The air requirements stated above are based 
on operation at sea level an ambient temperature 
of 20°C. Operation at high altitudes or at high 
ambient temperatures requires a greater volume 
of air flow. 

Temperature of the external parts of a tube 
may be measured with the aid of “Tempilaq,” 
a temperature-sensitive lacquer manufactured 
by the Tempil Corporation, 132 West 22nd 
Street, New York 11, N.Y. 


ELECTRICAL 


Heater — The rated heater voltage for the 
4X150G is 2.5 volts, and should be maintained 
at this value plus or minus five percent. At fre- 
quencies above 400 megahertz, transit time ef- 
fects begin to influence the cathode tempera- 
ture. The amount of driving power diverted to 
cathode heating will depend on frequency, plate 
current and driving power. When the tube is 
driven to maximum input as a class-C ampli- 
fier, the heater voltage should be reduced ac- 
cording to the following table. Further reduc- 
tion in filament voltage may be needed in pulse 
service above 1000 MHz: 


Frequency Filament 
1001 to 1500 MHz 2.5 volts 
up to 400 MHz 2.2 volts 
401 to 1000 MHz 2.0 volts 


Cathode — The oxide-coated unipotential 
cathode must be protected against excessively 
high emission currents. The maximum dc plate 
current must be limited to 250 mA under CW 
conditions. Pulse current must never exceed 
6.0 amperes. 

Where it is necessary to operate with some 
heater-to-cathode potential, the maximum heat- 
er-to-cathode voltage is 150 volts regardless of 
polarity. 


Grid Dissipation—Maximum grid dissipation 
is 2.0 watts. In ordinary af and rf amplifiers 
the grid dissipation usually will not reach this 
level. Above 100 MHz drive power requirements 
increase, but most of this increase is absorbed 
in circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a “straight 
through” amplifier is indicated by grid currents 


below approximately 15 milliamperes. Grid cir- 
cuit resistance should not exceed 100,000 ohms 
per tube. 


Screen-Grid Operation — The maximum 
rated power dissipation for the screen grid is 12 
watts, and the screen input power should be 
kept below that level. The product of the peak 
screen voltage and the indicated dc screen cur- 
rent approximates the screen input power except 
when the screen current indication is near zero 
or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When screen voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf sig- 
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indi- 
cations on the screen milliammeter. This is a 
normal characteristic of most tetrodes. The 
screen power supply should be designed with 
this characteristic in mind so that the correct 
operating voltage will be maintained on the 
screen under all conditions. A current path 
from screen to cathode must be provided by a 
bleeder resistor, gaseous voltage regulator tubes 
or an electron tube shunt regulator connected 


between screen and cathode and arranged to 
pass approximately 15 milliamperes per con- 
nected screen. An electron tube series regulator 
can be used only when an adequate bleeder re- 
sistor is provided. 

Self-modulation of the screen in plate-modu- 
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modula- 
tion from a tertiary winding on the modulation 
transformer or by means of a small separate 
modulator tube will usually be more satisfac- 
tory. Screen-voltage modulation factors between 
0.75 and 1.0 will result in 100% modulation for 
plate-modulated rf amplifiers using the 4X150G. 


Plate Operation — The maximum rated 
plate-dissipation power is 250 watts. In plate- 
modulated applications the carrier plate-dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate-dissipation rating with 
100% sine wave modulation. The maximum 
dissipation rating may be exceeded for brief per- 
iods during circuit adjustment without damage 
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ANODE COOLER 


SCREEN GRID 
CONTACT OUTER 


POWER OUTPUT — WATTS 


4X150G bath — 
to the tube. 


UHF Operation — The 4X150G is suitable 
use in the UHF region. Such operation should 
be conducted with heavy plate loading, mini- 
mum bias, and the lowest driving power consis- 
tent with satisfactory performance. It is often 
preferable to operate at a sacrifice in efficiency 
to obtain increased tube life. 


Multiple Operation—Tubes operating in par- 
allel or push-pull must share the load equally. 
It is good engineering practice to provide indi- 
vidual metering and individual adjustments of 
bias or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


Special Applications—If it is desired to oper- 
ate these tubes under conditions widely differ- 
ent from those given here, write to Power Grid 
Tube Marketing, EIMAC Division of Varian, 
San Carlos, California, for information and 
recommendations. 
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, 250R 


4 HIGH-VACUUM 
; RECTIFIER 


The Eimac 250R is a high-vacuum diode rectifier intended for use in recti- 
fier units, voltage multipliers, or in special applications, whenever conditions of 
extreme ambient temperatures, high operating frequency, high peak inverse 
voltages, or the production of high-frequency transients would prevent the use 


of gas-filled rectifier tubes. 


The 250R has a maximum d-c current rating of 250 milliamperes and a 
maximum peak inverse voltage rating of 60,000 volts. Cooling is by convection 


and radiation. 


A single 250R will deliver 160 milliamperes at 24,000 volts to a capacitor- 
input filter with 21,000 volts single-phase supply. Four 250R's in a bridge cir- 
cuit will deliver 500 milliamperes at 38,000 volts to a choke-input filter with 


42,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - » - 
Current : - - - : 


MECHANICAL 
Base - - - - : - 
Basing - “= = a Z : é 
Socket . - - - : 5 z 7 2 
Mounting Position - - " 2 é 
Cooling - - a : é “ : 
Maximum Temperature of Plate Seal - . 


Recommended Heat Dissipating Plate Connector - 


Maximum Over-all Dimensions: 
Length 2 Ke : . 
Diameter - - z is 2 


Net Weight ~ - “ 5 . é 
Shipping Weight ( approx.) - - : 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE  - 
PLATE DISSIPATION © - - . 
D-C PLATE CURRENT’ - - - 
PEAK PLATE CURRENT - - 


: =05:0 volts 
- - 10.5 amperes 


50-watt jumbo 4-pin bayonet 
- - - - Refer to outline drawing 
- Refer to discussion under "Application" 
- - - - Vertical, base down or up 
- - . - Convection and Radiation 


225°C 
: - : : : - - Eimac HR-6 


: F . J : : 10.13 inches 
: : i 2 4 = 3.82 inches 
10 ounces 
3 pounds 


60,000 MAX. VOLTS 
150 MAX. WATTS 
250 MAX. MA 
2.5 MAX. AMPERES 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the “critical” 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application"’. 


APPLICATION 


MECHANICAL 


Mounting—The 250R must be mounted vertically with the base 
either down or up. The lead to the plate terminal of the tube 
should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 250R is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


The maximum temperature at the plate seal must not exceed 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is "Tempilaq", a temperature-sensitive lacquer available from 


the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 
ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 250R reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of the 
250R begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 60,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 250R when used as a power- 
supply rectifier. 


250R MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 
A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 


Phase, 
Half- 21,000 24,000 [60 Wi 2 Soe ee 3 
Wave 

Single- 

Phase, 

Full- 21,000! 
Wave 

Single- 

Phase, 42,000 48,000 320 38,000 500 
Bridge 

1One-half the transformer secondary voltage. 


24,000 320 19,000 500 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 250R is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 250R 
is 250 milliamperes when the load incorporates a choke-input 
filter with the ‘critical’ value (or larger) of input inductance 
(Ly in Fig. 1): 


Lo= Rel for full-wave single-phase rectifiers, 
foe at for half-wave three-phase rectifiers, 


Lo= Rett for full-wave three-phase rectifiers, 
660f 


where: Lo>="‘critical’’ value of input inductance (henries), 
f =supply-line frequency (cycles per second), 
Rete Load voltage (volts) 
Load current (amps) 


Choke-input filters are not normally used with single-phase half- 
wave rectifiers. 


Capacitor-Input Filter—The 250R is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 250R 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, | pis half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(E</Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 250R, which may be taken 
as 750 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
perssed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum, Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
250R is 60,000 volts. In single-phase power-supply rectifier cir- 
cuits the peak inverse voltage to be used in design is the peak 
a-c supply voltage (1.41 times Erms in Fig. 2) in the case of 
bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 250R is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 250R is 400 milliamperes. 


The plate characteristic curve for the 250R serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating 
of 60,000 volts, and the maximum peak plate current of 2.5 
amperes must not be exceeded. 


LOAD 
LOAD VOLTAGE Rett CURRENT 


RECTIFIER 


Fig. |. Rectifier with Choke-Input Filter 


RyeR.-R, -Ry 


e. Half-Wave Voltage Multiplier (with common 
ground when R,g is inserted on the “high 
side of Erms) 


milliamperes per tube 


i f Effective 

Total Charging- percent o 

Circuit Resistance (R_-) ; Lee ea per 
c/'p 


times Filter-Input 


D-C Voltage (Ec) 


times Filter-Input 


D-C Voltage (E¢) 


Fig. 2 Eimac 250R Basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
Rp=750 ohms (375 ohms for two tubes in parallel) 


i 
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294 MIN. 
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| 
10 g MAX. 
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The Eimac 3CX2500F3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500F3 is an exact replacement for the Eimac 3X2500F3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 


The tube is equipped with flexible filament and grid leads which 
simplify socketing and equipment design for industrial and communica- 
tion frequencies below 30 megacycles. 


GENERAL CHARACTERISTICS 


SCX2500F3 


MEDIUM MU 
TRIODE 


ELECTRICAL 
Filament: Thoriated Tungsten Min Nom. Max. 
MOmege - We f= Oe Taos volts 
Gutrent-= = - + -. - “wiicttie tc eas" = 48 53 amperes 
Amplification Factor - - = Se - - = - 19 26 
Direct Interelectrode Capacitances: 
onicaplatewe- ys ele me me lm CU me 6B i We uuf 
isricehnament) ‘celal be) oe Sad Pear h) er 8 99D 40.2 uuf 
Plate-Filament - - - sey yest, => 06 2) uuf 
Transconductance (lb = 830 ma., E bl ==3000 v.)i7- - 20,000 umhos 
Highest Frequency for Maximum Ratings - . - SoD tes 30 mc 
MECHANICAL 
Base tan - - Ss i. a ee ay Se - - -  - = See outline drawing 
Mounting - - - - - = Sao oro teen) Mewes Se ae - - + Vertical, base down or up 
Maximum Anode Core and Seal Temperatures - - - = - - - - - - =i). = SNS ZOOL 
ei ee eee le eh keep!) 6S Re ee errs eer" Forced Ar 
Maximum Over-all Dimensions: 
Length (Does not include filament connectors) - - = - - - - . - = - - - - 8.6 inches 
Diameter Aeeeie ye - Some Geek =!) Mee te eet eet alse bw eae Cae.) ooh (OCR ee 
Length of Filament Connectors (Approximate) - eee - = al Po) oe ec Pe ee ee es 
Net Weight -~ - WE ERNE MAT we Rw Ci ae on, 8 ey = YS ipounes 
Shipping Weight CRETE a a eT ee ae ee ee oo Pee eT ie ee me Et Alert et 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 30 Mc) 
OR OSCILLATOR Sea sees Sea 
Conventional Neutralized Amplifier, D-C Grid Voltage —300 —450 -500 volts 
Class-C FM or Telegraphy (Key-Down Conditions) D-C Grid Current 245 265 180 ma 
Peak R-F Grid Input Voltage" 580 750 765 volts 
MAXIMUM RATINGS Driving Power* 142 197 136 watts 
D-C PLATE VOLTAGE - - - 6000 MAX. VOLTS Grid Dissipation* 68 78 46 watts 
D.C PLATE CURRENT >>> 2.5 MAX. AMPS le rel ove iisaeieecen ag 
PLATE DISSIPATION - - - - 2500 MAX. WATTS Plate Output Power 7500 10,000 10,000 watts 
GRID DISSIPATION - - -— - 150 MAX. WATTS * Approximate values. 
Ne jay TYPICAL OPERATION rreguen ges below 30 Mc) 
7 eee a RADIO FREQUENCY D-C Plate Voltage - 4000 4500 5000 volts 
D-C Plate Current - 1.67 1.47 1.25 amps 
Conventional Neutralized Amplifier, Pas seh tei add ea ra nee 
Class-C Telephony (Carrier Conditions) Peak R-F Grid Input Voltage" 685 715 760 volts 
MAXIMUM RATINGS Driving Power” 125 100 115 watts 
D-C PLATE VOLTAGE - - - 5500 MAX. VOLTS Aye abet iat SO nae 
Pilate Input Power - 6670 6615 6250 watts 
D-C PLATE CURRENT - = 2.0 MAX. AMPS Plate Dissipation 1670 1315 950 watts 
PLATE DISSIPATION - = = 2 1670 MAX. WATTS Plate Output Power 5000 5300 5300 watts 


*Approximate values. 


GRID DISSIPATION - - - - 150 MAX. WATTS 
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_— hart 3CX2500F3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE — - 6000 MAX. VOLTS 
D-C PLATE CURRENT = n= - 2.5 MAX. AMPS 
PLATE? DISSIPATION?=0 ie eee 2500 MAX. WATTS 


GRID DISSIPATION - - -° - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - So. ye) ) aa 4000 5000 6000 volts 
D-C Grid Voltage! - - - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Current - -  - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - - - 4.0 py) 3.0 amps 
Effective Load, Plate to Plate- - - - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power* - -~ - 340 230 225 watts 
Max-Signal Nominal Driving Power* - - 170 115 113 watts 
Max-Signal Plate Output Power - - - 11,000 11,000 13,000 watts 


* Approximate values. 
1Adjust to give listed zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN: UNDER “TYPICAL OPERATION,” POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling — 


Forced-air cooling must be provided to hold 
the ceramic-to-metal seals and anode core tem- 
perature below the maximum rating of 250°C. 
At ambient temperatures above 50°C, at higher 
altitudes and at operating temperatures above 
30 mc, additional air flow must be provided. Sea 
level and 10,000 foot altitude air-flow require- 
ments to maintain seal temperatures below 
200°C and 50°C ambient air are tabulated 
below (for operation below 30 mc). 


Anode-to-Base Air-Flow! 


[_[__Seatevel | 10,000 Feet 
Plate 

Dissipation*|Air-Flow| Pressure Drop|Air-Flow|Pressure Drop 
2000 50 0.76 To eA 
2500 68 1.14 99 ere 


Base-to-Anode Air-Flow 


Plate 

Dissipation *|Air-Flow|Pressure Drop|Air-Flow |Pressure Drop) 
2000 54 0.85 79 1.23 
2500 fai 1.35 qe 1.96 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 
1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 
250°C. No separate air is required with base-to- 
anode airflow. 


Simultaneous removal of all power and air 
(as in the case of a power failure) will not 
ordinarily injure the tube, but it is recommended 
that cooling airflow continue for at least three 
minutes after filament power has been removed. 


Filament Voltage — 


The filament voltage as measured directly at 
the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of 
from 7.12 to 7.87 volts. Tube life may be ex- 
tended by operation at the lower end of this 
range. 


Bias Voltage — 


There is little advantage in using bias voltages 
in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applica- 
cations. Where bias is obtained from a grid 
resistor, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in 
the event of loss of excitation. 


Plate Voltage — 


The plate-supply voltage for the 3CX2500F3 
should not exceed 6000 volts. In most cases 
there is little advantage in using plate supply 
voltages higher than those given under “Typical 
Operation for the power output desired. 


Grid Dissipation — 


The power dissipated by the grid of the 
3CX2500F3 must never exceed 150 watts. Grid 
dissipation is the product of dc current and 
peak positive grid voltage. 

In equipment in which the plate loading varies 
widely, such as oscillators used for radio-fre- 
quency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. With lightly loaded conditions the grid 
driving power should be reduced so that the grid 
current does not exceed one-tenth of the plate 
current. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
HH FH C are identical to the typical Class C operating conditions 

Pe iets veces shown on the first page under 4,000, 5000 and 6000 volts 
POWER OUTPUT-WATTS respectively. 
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The Eimac 8158/3CX10,000A1 is a ceramic and metal power triode in- 
tended primarily for use as an audio amplifier or modulator. This tube is also 
recommended for voltage-regulator applications where high current capability 
and low tube drop are important. Up to 12 kilowatts of plate power can be 
dissipated on its air-cooled anode. A water-cooled version, the 3CW20,000A1, 


is available with a 20 kw dissipation rating. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. 
Voltage - - - - - 
Current - - . . - 94 
Amplification Factor - . - - S30 
Intérelectrode Capacitances: 
Grid-Filament - . . - 45 
Grid-Plate - - - Zo 


Transconductance (lb = 2.0 amps, Eb = 3000 volts) 
Frequency for Maximum ratings . : - 


MECHANICAL 


Base - - + - - - - - 
Recommended Socket - - - - “ 
Recommended Chimney - - - - 
Operating Position - - - - - 


__ 8198 


3CX10,000A1 


20,000 
= 140 Mc 


LOW-MU 
POWER TRIODE 


- Coaxial 
Eimac SK-1300 
Eimac SK-1306 
Vertical, base up or down 


Cooling - - - - . - - - - - - - - - Forced air 
Maximum Operating Temperatures: 
Anode Core - - - - : - - - - - - - 2504C 
Ceramic-to-Metal Seals - - - - - - - . - - 250°C 
HB Maximum Dimensions: 
Height - - - - - - - - - - - - 8.75 inches 
Diameter - - - - - - - - - : - - 7.0 inches 
Net Weight - . . - - - - - - - - - - - 12 pounds 
AUDIO-FREQUENCY TYPICAL OPERATION, Two Tubes, 
AMPLIFIER OR MODULATOR Sinusoidal Wave 
CLASS-AB: 
DC Plate Voltage -~ - 7000 7000 volts 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage* - - -1300 -1300 volts 
DC PLATE VOLTAGE - - 7000 MAX. VOLTS Zero-Sig DC Plate Current led 1.5 amps 
DC PLATE CURRENT -~ - 5.0 MAX. AMPS Max-Sig DC Plate Current a8 7.0 amps 
PLATE DISSIPATION ~ - - 12 MAX. KW Load Resistance, Plate-to- 
GRID DISSIPATION - = 100 MAX. WATTS PROC ell cienittg acm 2460 1720 ohms 
oer ; Peak AF Grid Driving Voltage 
tel hey for eich a plate cs al ; (Per:tube) “fore 1300 1300 volts 
t max-signal without negative feedbac Max-Sig Driving Power - 0 O ware 
Max-Sig Plate 
Effective grid circuit resistance must not exceed Output Power - - 24,400 29,100 watts 


200,000 ohms 


(Effective 8-15-64) Copyright 1961 - 1964 by Ejitel-McCullough, Inc. 


Total Harmonic Distortion* * 2.9 


3.6 percent 


M@ Indicates change from 
data sheet dated 5-25-61 


Ree dnt 3CX10,000A1 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR Class-A 

TYPICAL OPERATION 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - 7000 MAX. VOLTS DC Plate Voltage - - - - - 2500 volts 
DC PLATE CURRENT - - See Class-A derating DC Grid Voltage* - - - - - —290 volts 
table on Page 3 DC Plate: Cutrentig=2)e eee 4.0 amps 

PLATE DISSIPATION - - 12,000 MAX. WATTS Peak AF Grid Driving Voltage - 290 volts 
Load Resistance - - - - - 2120o0hms 

*Adjust to give listed zero-signal DC plate current Plate Output Power - - - - 1800 watts 


——————— eee 


VOLTAGE REGULATOR SERVICE TYPICAL OPERATION 
Class-A 

DC Plate Voltage (tube drop) - - 0-5000 volts 
MAXIMUM RATINGS DC Plate Current) - << .5 - 0-5 amps 
DC PLATE VOLTAGE - - 10,000 MAX VOLTS 
DC PLATE CURRENT - - See Class-A derating 

table on Page 3 (These values are chosen according to 

PLATE DISSIPATION - - 12,000 MAX. WATTS Class-A derating table on Page 3) 
GRID DISSIPATION - - 100 MAX. WATTS 


Note: “TYPICAL OPERATION” data are obtained by calculation from published 
characteristic curves. No allowance for circuit losses, either input or output, 
has been made. 


APPLICATION 


Cooling — The maximum temperature rating for the external surfaces of the 3CX10, OOOAI is 250°C. 
Sufficient forced-air cooling must be provided to keep the temperature of the anode core and the 
temperature of the ceramic-metal seals below 250°C. Tube life is usually prolonged if these areas are 
maintained at temperatures below this maximum rating. Minimum air-flow requirements to maintain 
anode-core and seal temperatures below 225°C with an inlet-air temperature of 50°C are tabulated. The 
use of these air-flow rates through the recommended socket/chimney and tube combination in the base- 
to-anode direction provides effective cooling of the tube. 


SEA LEVEL 10,000 FEET 


Plate** 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
(Watts) (CFM) (Inches of Water) (CFM) (Inches of Water) 
4000 85 0.18 
6000 145 
8000 vd a 
10,000 


12,000 


**Since the power dissipated by the filament is about 750 watts and since grid dissipation can, under 
some circumstances, represent another 100 watts, allowance has been made in preparing this tabula- 
tion for an additional 850 watts dissipation. 


3CX10,000A1 dF ae 


APPLICATION 


Voltage-Regulator Service — Maximum DC plate 
current and voltage are restricted according to the 
following table. 


CLASS-A DERATING TABLE 
DC Plate Voltage Max. DC Plate Current 


(Volts) (mA) 


Filament Operation—The rated filament voltage for 
the 3CX10,000A1 is 7.5 volts. Filament voltage, as 
measured at the socket, should not be allowed to 
deviate from the rated value by more than plus or 
minus five percent. 


sao 


AIR 


* CONTACT SURFACE 
ALL DIMENSIONS IN INCHES 


ANODE 


DO NOT CONTACT 


FILAMENT 
DO NOT CONTACT 


Cooling—The maximum temperature rating for the 
external surfaces of the 3CX10,000A1 is 250°C, Suf- 
ficient forced-air cooling must be provided to main- 
tain the temperature of the ceramic-metal seals and 
anode core below 250°C. Tube life is usually pro- 
longed if these areas are maintained at tempera- 
tures below this maximum rating. Minimum air-flow 
requirements to maintain anode-core and seal tem- 
peratures below 225°C with an inlet-air temperature 
of 50°C are tabulated. The use of these air-flow 
rates provides effective cooling of the tube. When 
air-flow is in the anode-to-base direction, special 
care must be taken to insure adequate cooling of 
the filament stem structure. A separate supply of 
air may have to be directed into the area between 
the filament contact areas to maintain safe seal 
temperatures. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, Calif., for information and recommenda- 
tions. 
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The Eimac 3CX10,000A3 is a ceramic and metal power triode in- 
tended primarily for use as a power oscillator in industrial-heating 
applications. It is also recommended for use as a grounded-grid 
FM amplifier, as a conventional plate-modulated amplifier, orasa 


linear amplifier. 


GENERAL CHARACTERISTICS 


> ELECTRICAL 

Filament: Thoriated-Tungsten 
Voltage - - 
Current ~ - 

Amplification Factor -— - . 

Interelectrode Capacitances, Grounded 
Input - - 
Output - - 
Feedback - - 


Frequency for Maximum Ratings 


MECHANICAL 
Base - a - 
Recommended Socket - - 
Recommended Chimney - 
Operating Position - - 
Cooling ~ = = 
Maximum Operating Temperatures: 
Anode Core = 
Ceramic-to-Metal Seals 
Maximum Dimensions: 
Height - - 
Diameter - - 
Net Weight - - - 


R-F INDUSTRIAL OSCILLATOR 
CLASS-C 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE 7000 MAX, VOLTS 
D-C PLATE CURRENT 4.0 MAX, AMPS 
PLATE DISSIPATION 10 MAX, KW 
GRID DISSIPATION 250 MAX, WATTS 


R-F POWER AMPLIFIER 
GROUNDED-GRID, CLASS-C 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE 7000 MAX, VOLTS 
D-C PLATE CURRENT 4,0 MAX, AMPS 
PLATE DISSIPATION 10 MAX, KW 
GRID DISSIPATION 250 MAX, WATTS 


(Effective @-19-64 Copyright 1961-1964 by Ejitel-McCullough, Inc. 


Min. Nom. Max. 


7 volts 
94 104 amperes 
20 
Cathode: 
48 58 ut 
ty: 1.9 uf 
30 38 uy f 


TYPICAL OPERATION, 


D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input Power 
Plate Output Power 


TYPICAL OPERATION 


D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Driving Power 
Plate Output Power 


8199 
3C0X10,000A3 


MEDIUM-MU 
POWER TRIODE 


= 140 Mc 


fo Coaxial 
Eimac SK-1300 
Eimac SK-1306 
= be = Vertical, base up or down 
= Forced air 


- 250°C 
- 250°C 


—'o? Sanches 
- 7.0 inches 
~ 12 pounds 


Optimum Load 


6000 
=97/95 
4.0 
610 
24 
Lo9 


6000 
= Sou 
4.0 
545 
3700 
2075 


7000 volts 
-670 volts 
4.0 amps 
670 ma 
28 kw 
22.4 kw 


7000 volts 
-625 volts 
4.0 amps 
530 ma 
4100 watts 
24.5 kw 


b Indicates change from sheet dated 7-1-6! 


ss dnt 3CX10,000A3 


R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED, CLASS-C 


D-C Plate Voltage 4000 5000 volts 
MAXIMUM RATINGS D-C Grid Voltage -480 -600 volts 
D-C PLATE VOLTAGE 5500 MAX, VOLTS D-C Plate Current 320 3.0 amps 
D-G PLATESGURRENT 3.0, MAX:VAMPS D-C Grid Current 660 550 ma 
PLATE DISSIPATION 6.5 MAX, KW Driving Power 513.0 515 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power Seer 12.4 kw 
R-F LINEAR AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-AB2 

D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS Zero-Sig Grid Voltage* -270 -325 volts 
D-C PLATE VOLTAGE 7000 MAX, VOLTS Max-Sig D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 5.0 MAX, AMPS Max-Sig D-C Grid Current 300 250 ma 
PLATE DISSIPATION 12 MAX. KW Driving Power 1900 2050 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power 18 20 kw 


*Adjust to give 500 milliamperes zero-signal d-c plate current. 


Note: "TYPICAL OPERATION" data are obtained by caluclation from published char- 


acteristics curves and confirmed by direct tests. No allowance for circuit losses, 
either input or output, has been made. 


APPLICATION 

Cooling - The maximum temperature rating for the external surfaces of the 3CX10,000A3 is 
250°C. Sufficient forced-air cooling must be provided to keep the temperature of the 
anode core and the temperature of the ceramic-metal seals below 250°C. Tube lifeis usu- 
ally prolonged if these areas are maintained at temperatures below this maximum rating. 
Minimum air-flow requirements to maintain anode-core and sealtemperatures below 225°C 
with an inlet-airtemperature of 50°C aretabulated. The use ofthese air-flow rates through 
the recommended socket/chimney and tube combinationin the base-to-anode direction pro- 
vides effective cooling of the tube. 


Pressure Pressure 
Drop (Inches | Air Flow | Drop (Inches 
of Water) (CFM) of Water) 

. 125 : 


Plate** 
Dissipation | Air Flow 
(Watts) (CFM) 


85 


**Since the power dissipated by the filament is about 750 watts and 
since grid dissipation can, under some circumstances, represent an- 
other 250 watts, allowance has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


dint 3CX10,000A3 — 


Filament Operation - The rated filament voltage for the 3CX10,000A3 is 7.5 volts. Fila- 
ment voltage, as measured at the socket, should be maintained at this value to obtain 
maximum tube life. In no case should it be allowed to deviate from the rated value by 
more than five percent. 


Special Applications - If it is desired to operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid Tube Marketing, Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California, for information and recommendations. 
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30011 


LOW-MU TRIODE 
e 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 304TL is a low-mu, power triode having a maximum plate dissipation rating of 300 watts, and is 
intended for use as an amplifier, oséillator or modulator, where maximum performance can be obtained at low 4 
plate voltage. It can be used at its maximum ratings at frequencies as high as 40-Mc. : 

Cooling of the 304TL is accomplished by radiation from the plate, which operates at a visible red color at 
maximum dissipation, and by meant of air convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage = > - . . - . . - - - 5.0 or 10.0 volts 
Current = = . - - - - - - - - 25.0 or 12.5 amperes 
Amplification Factor (Average)  - - - - . - - - 12 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - : . - - 8.6 uf 
Grid-Filament = - - . . - - - - - 12.1 wf 
Plate-Filament = - - - - - - - - - 8 upf 
Transconductance (i,=1.0 amp., E,=3000 v, e-= —I75v.) - - - 16,700 ymhos 
Frequency for Maximum Ratings - - - - - = - = 40 Mc. 
MECHANICAL 
Base . . - > > - . - - - . - Special 4 pin, No. 5000B 
Socket = . = = - - - . - - Johnson No. 124-213 or Equivalent i 
Mounting 2 > > = - - - - - - - Vertical, base down or up : 
Cooling - - - ee - - = - = = - Convection and Radiation 
Recommended Heat Dissipating Connectors: he U 
Plate s 2 A = 2 : cS . 2 3 s eV PR-7 lJ 
Grid 3 s = . : : P “ A Fs A £ eLHR-6 
Maximum Overall Dimensions: 
Length = = - - - - - - - - - - 7.625 inches 
; Diameter - - - - - - - - - - - 3.563 inches 
Net weight = = = “Gey Seas = ts - - - 2% - 9 ounces 
Shipping weight (Average)  - - - - - - - - - - 2 pounds 
AUDIO FREQUENCY POWER AMPLIFIER PLATE MODULATED RADIO FREQUENCY 
AND MODULATOR AMPLIFIER 
Class B (Sinusoidal wave, two tubes unless otherwise specified) Class-C Telephony (Carrier conditions, per tube) 
MAX.SIGNAL D-C PLATE CURRENT D-C PLATE CURRENT - - - : 700 MAX. MA. 
PER TUBE PLATE;DISSIPATION™ => f= = | *) + -200 MAXAWAIIS 
ee suetie sl, f wlee: 900 MAX. MA. GRID DISSIPATION 2; 2y4e-—5 = +P - 50 MAX. WATTS 
PLATE DISSIPATION, PER TUBE - - 300 MAX. WATTS 
TYPICAL OPERATION (Power input limited to 500 and 1000 watts)* 
TYPICAL OPERATION, CLASS AB, ae aoa Notts hay Vrnhane ge hee re se ven 
} - ate Current - - - : 
D-C Plate Voltage - - - 1500 2000 2500 3000 Volts Total Blas'Volfage 2) = --~—=500 —500 =-525:—550-Velts 
D-C Grid Voltage (approx.)* - —!18 —I70 —230 —290 Volts Fixed Bias Voltage - = - —410 —275 —300 —300 Volts 
Zero-Signal D-C Plate Current- 270 200 160 130 Ma. Grid pase go ieee tsiny |i. (3008 an ee a ae 
-Si M ‘ D-C Grid Current - : - 30 a. 
cap pioney es Pape Ooureaatie 55727, B16) 4830444 | Me. Peak R-F Grid Input Voltage - 615 690 620 715 Volts 
ective Load, Plate-to-Plate - 2540 5300 850012,000 Ohms Driving Power - : 4 2 18 52 1 36 Watts 
Peak A-F Grid Input Voltage Grid Dissipation = - - - 3 15 2 9 Watts 
(per tube) - - - 118 170 230 290 Volts Plate Power Input - - - 500 1000 500 1000 Watts 
Max-Signal Peak Driving Power 0 0 0 0 Watts Plate Dissipation —- = - 90 190 75 170 Watts 
Max-Signal Plate Power Output 256 490 610 730 Watts Plate.Power Output. C)ngrx- 410. 810 3, SAG aS aes 


*The figures are for convenience in obtaining a 500 or 1000 Watt carrier 
input per tube to the modulated amplifier. The output figures do not allow 
for circuit losses. 


*Adjust to give stated zero-signal plate current. The effective grid circuit 
resistance for each tube must not exceed 250,000 ohms. 


TYPICAL OPERATION, CLASS AB, TYPICAL OPERATION* 


D-C Plate Voltage - - : 1500 2000 2500 Volts 
D-C Plate Voltage - - - 1500 2000 2500 3000 Volts D-C Plate Current - a 520 525 450 Ma. 


D-C Grid Voltage (approx.)* - —I18 —I70 —230 —290 Volts Total Bias Voltage - : - —370 —500 —550 Volts 
Zero-Signal D-C Plate Current - 270 200 160 130 Ma. Fixed Bias Voltage - - - —1l60 —260 —440 Volts 
Max-Signal D-C Plate Current - 1140 1000 900 800 Ma. ae As es : ; % i eer as sah via 
. : rid Current - - . a. 
Effective Load, Plate-to-Plate - 2750 4500 6600 9100 Ohms Peat R:F'Giid lnput Voltage: °2 545 695 720 Volts 
Peak A-F Grid Input Voltage Driving Power - - : - 4 55 40 Watts 
pare (per tube) - = = 245 290 340 390 Volts Grid Dissipation - -— - 13 15 10 Watts 
Max-Signal Peak Driving Power 78 87 95 110 Watts Plate Power Input - - - 780 1050 1125 Watts 
Max-Signal Nominal Driving Power Plate Dissipation - : - 200 200 200 Watts 
(approx.) - - -— = 39. 44 +48 55. Watts Fewer Output puis ary vet 580 = 850925 Watts 
Max-Signal Plate Power Output 1100 1400 1650 1800 Watts — “Tisse\nGdulated Claws C amplifier, Ihe output figures do. not allow for 
*Adjust to give stated zero-signal plate current. circuit losses. 


(Effective 8-15-64) Copyright 1958-64 by Eitel-McCullough, Inc. 


= hart 304TL 


RADIO FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions, per tube) 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE - 
D-C PLATE CURRENT - 
PLATE DISSIPATION 
GRID DISSIPATION 


> 123 +.003 ea: 


DIMENSIONS 
IN_INCHES 


TYPICAL OPERATION* 
D-C Plate Voltage 

D-C Grid Voltage 

D-C Plate Current 

D-C Grid Current 

Peak R-F Grid Input Volt 


3000 MAX. VOLTS Plate Power Input 


Plate Power Output - 


*The figures show actual measured tube performance, and do not allow for 


300 MAX. WATTS 
50 MAX. WATTS 


1500 2000 3000 Volts 
—250 —300 —400 Volts 
665 600 500 Ma. 
90 85 80 Ma. 


age - - 430 480 575 Volts 
Driving Power (approx.) - - - 33 36 40 Watts 


- - - | | 8 Watts 
- - 1000 1200 1500 Watts 

300 300 300 Watts 

700 900 1200 Watts 


} Indicates change from sheet dated 5-1-49 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 


the relationship of plate efficiency, 


power output and grid driving power 


at plate voltages of 1500, 2000 and 


3000 volts. 


These charts show com- 


bined grid and bias losses only. The 


driving power and power output fig- 


ures do not include circuit losses. The 


plate dissipation in watts is indicated 


by Pp. 


Points A, B, and C are identical to the 


typical Class C operating conditions 


shown on the first page under 1500, 


2000, and 3000 volts respectively. 
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E,=3000VOLTS ~ 
a EIMAC 304TL 


[350 | 
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© IDENTICAL To TYPICAL 
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G696A 


WATER COOLED 
MEDIUM-MU 
POWER TRIODE 


The Eimac 6696A is a water cooled ceramic-metal triode designed for 
industrial heating service. It is recommended also for use in broadcast and 
communications amplifiers. 


Low-loss ceramic and metal construction permits operation at full 
ratings at frequencies up to 40 Mc. Useful power output can be obtained at 
frequencies up to 80 Mc at reduced plate voltage. 


The 6696A anode is capable of dissipating 60 kilowatts at a moderate 
rate of water flow. A forced-air cooled version of this tube, type 6697A, and 
a vapor cooled version, type 7480, are also available. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated-Tungsten Min. Nom. Max. 
Atte es Gaeniice Pee Re ee Oe 13 volts 
ON) GUN is OS 2 ra OR Set Oe 4 220 amperes 


Amplification Factor - - - = - - 2 * = = 20 
a Direct Interelectrode Capacitances 
Grid-Plate ee eR ew oS eh eee! | AT 57 pf 
Grid-Filament Le eet tio ie are. ena he. OS 85 pf 
Plate-Filament Ce hee anes = oetlie par =| 62.0 3.2 pf 


Frequency for Maximum Ratings - - - - - - = 40 Mc 


MECHANICAL 


eRe. eee me fat ta Pete te ee aio =e SR ote. se a eS ee ee Coaxial 
SE BTORP ORO Wn ner BP a= | Week ee amas =. hi bis  t°) Tete re mS Spe Vertical, base up 
Cooling ee ete Wire fae ee he nia oe Water. and forcedvan 
Se RECN I GINMGCA Armes ois ele = Jette Ce a ah Gdn) oy Maw ietsl Ah sedate) nn 200°C 
SRR TInTia PCRHIALLW AIer LOMOeratureis! 8 le ARR ie, me seh pee Oe eR oi Meee We 7026 
OR) a ae ee er Te 19.4 inches 
Re ee Te arneier ates en ar eee ee 4.72 inches 


ret D ara ei Pee ee rn cei ea) Fawr = 58) | Ay et path) Se hee) tt eg See em OF 17 pounds 


ae ee SEU E EE 


RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR TYPICAL OPERATION 


DC Plate Voltage - - - - - 10 15 kV 
Class-C Tel h FM Telephon 
<Reveeuca conditions) teers DC Grid Voltage - - - -  -—1200 —1600 volts 
MAXIMUM RATINGS Peak RF Grid Voltage - - - - 1900 2100 volts 
DC PLATE VOLTAGE eM ate: gr 16.0 KV DC Plate Current - - - - - 10.0 7.0 amps 
DC GRID VOLTAGE - - - -  -  —3200 VOLTS DCE Gril Oloreemtctbesetoannunbiebinee O10... 300 0s 
DC PLATE CURRENT Pure sees PAP 11 AMPS Resonant Load Impedance - - - 440 970 ohms 
DC GRID CURRENT - - - - - 2.0 AMPS a 
| GRIN DISSIPATION. ~ - s = 1000 WATTS Driving Power, approx. - - - 1500 600 watts 
PLATE DISSIPATION - - - - - 60 KW Plate Output Power, approx. -  - 72 80 kW 


(Effective 10-15-64) Copyright 1964 by Eitel-McCullough, Inc. 


— dm 6696A 


PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER TYPICAL OPERATION 
Class-C Telephony (Carrier conditions) BC Plate Voltace.. hae unre eee 9.5 kV 
MAXIMUM RATINGS DC Grid Voltage - - - - - - —1600 volts 
DC PLATE VOLTAGE - - - . 10.0 KV Peak RF Grid Voltage - - - - - 2300 volts 
DC GRID VOLTAGE - - - - - —3200 VOLTS DC Plate Current - - - - - - 8.4 amps 
DC PLATE CURRENT - - - - 8.5 AMPS DC Grid Current - - - - - - 900 mA 
DC GRID CURRENT -: ‘- = “=> = 2.0 AMPS Resonant Load Impedance - - -~ - 510 ohms 
GRID DISSIPATION - - - - - 1000 WATTS Driving Power, approx. - - - + 2.0 kw 
PLATE DISSIPATION - - - - - 40 KW Plate Output Power, approx. - -— - 60 kW 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes). 
OR MODULATOR DC Plate Voltage - - - - - 10 12 kV 
Class-AB DC Grid Voltage - - - - - —450 —600 volts 
Peak AF Driving Voltage (per tube)- 875 1060 volts 
Zero-Sig DC Plate Current - -— - 3.0 2.0 amps 
MAXIMUM RATINGS (Per Tube) Max-Sig DC Plate Current - - - 17.4 20.0 amps 
DC PLATE VOLTAGE a arte : 16.0 KV Load Resistance, Plate-to-Plate - - 1170 1230 ohms 
DC PLATE CURRENT - - - 11.0 AMPS Max-Sig Driving Power, approx.- —_ - 550 600 watts 
PLATE DISSIPATION - -~ - - - 60 KW Max-Sig Plate Output Power, approx. 110 152 kW 
RADIO-FREQUENCY AM LINEAR AMPLIFIER Oia 2 Seay act (AM Carrier conditions except 
where noteq). 
Class-AB (Carrier conditions) BC Plate Voltaqe =". 3 =". ot. 12 12 kV 
DC Grid Voltage - - - - - —550 —550 volts 
Peak RF Grid Voltage - - - - 510 #640 volts 
DC Plate Current - - = - - 4.3 6.8 amps 
DC Grid Current - - - - - 0 O amps 
MAXIMUM RATINGS Resonant Load Impedance - - - £780 500 ohms 
DC PLATE VOLTAGE ah = ae - 16.0 KV Driving Power, approx.* - — - - 450 1500 watts 
DC PLATE CURRENT - - - - 9.0 AMPS Plate Output Power, approx. - - 18 28 kW 
PLATE DISSIPATION - - - -— - 60 KW *At modulation crest. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Peak-envelope or modulation-crest 
conditions in cathode-drive circuit). 
Class-AB, Single-Sideband Suppressed-Carrier Service DCPlated/elteae “ae dahee ok. 12 12 kV 
DC Cathode Voltage - - - - 600 600 volts 
Peak RF Driving Voltage - - - 830 1020 volts 
DC Plate Current - - - - - 5.2 9.8 amps 
MAXIMUM RATINGS DC Grid Current, approx. - - - 60 200mA 
DC PLATE VOLTAGE aig Wie. pital ae se 16.0 KV Resonant Load Impedance - - - 880 700 ohms 
DC PLATE CURRENT ee aie ime 9 11.0 AMPS Driving Power, approx. - -— - 3.5 8.2 kW 
PLATE DISSIPATION - - - - - 60 KW Plate Power Output, approx. - — - 43 83 kW 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance 


for circuit losses has been made. 


6696A $y pomeerens 


APPLICATION 


MECHANICAL 


Mounting— 


The 6696A should be mounted vertically anode down 
in the waterjacket (Machlett type F-17393 or equiv- 
alent). Filament and grid connections are made through 
clamp rings or spring-finger contacts to the O.D. of 
the sturdy copper terminals of the tube. Satisfactory 
anode contact can be made to the water jacket. 


Anode Cooling— 


Minimum cooling requirements are given in the 
accompanying table, where the pressure drop is meas- 
ured at the jacket fittings. The water supply line must 
be connected to the inlet fitting of the water jacket. 


MINIMUM ANODE COOLING REQUIREMENTS 


Plate Water Flow Pressure 


Dissipation Rate Drop 
kW gpm psi 


Base Cooling— 


Forced-air cooling of the ceramic base and seals may 
be required, depending on ambient conditions and 
operating frequency. Air flow rate and direction should 
be determined to limit envelope temperatures to 200°C 
maximum and to maintain uniform temperature dis- 
tribution around the seals. Spot temperatures are con- 
veniently measured with Tempilaq (spray type) or 
equivalent. Often a flow of about 100 cfm, directed 
axially downward towards the tube, is sufficient. 


ELECTRICAL 
Filament Operation— 


The rated filament voltage, as measured at the tube 
terminals, should be maintained within +5% to assure 
long life and good performance within the rated power 
capability of the tube. To accommodate special require- 
ments, the filament voltage may be centered near either 
of these extremes, e.g. at plus 5 percent for exception- 
ally high emission at a sacrifice of life, or at minus 5 
percent for exceptionally long life where perhaps only 
half the full emission capability is required. 


Grid Dissipation— 


Grid dissipation should be limited to 1,000 watts 
maximum. Grid dissipation may be calculated approxi- 
mately as the product of peak positive grid voltage 
and de grid current. 


In many r-f amplifier applications where it is im- 
practical to measure the positive grid voltage, the dc 
grid current rating serves as a satisfactory guide. The 
maximum dc grid current rating under normal full 


load conditions is 2 amperes. In most cases, however, 
high power output and good efficiency can be realized 
with grid current less than one ampere. By limiting 
the grid current in this manner there is obviously more 
latitude for grid current excursions resulting from 
changes in loading. 


High Frequency Operation— 


The maximum ratings listed apply at frequencies up 
to 40 Mc. Useful output can be obtained at higher fre- 
quencies if the plate voltage and plate input power 
are reduced accordingly. For operation up to 60 Mc 
these parameters should be reduced to 75% of the 
listed de plate voltage rating; for operation up to 80 
Mc they should be reduced to 50%. 


Aging— 

The manner of operating most high power tubes differs 
in at least some respects from conditions under which 
the tubes are tested, therefore, some aging is almost 
always required to condition a new tube to its new 
environment. In basic terms, the different operating 
conditions are manifest as different distributions of 
heat and voltage gradients. Satisfactory aging is most 
easily achieved by gradual application of voltages, e.g. 
first filament voltage, then partial plate voltage, and 
drive, working up to the final values. If continuous or 
stepped plate voltage control is not used, sufficient load 
should be connected before snapping on full voltage to 
limit transients to about 120% of the dc voltage. 


Tube Protection— 


Since the possibility of fault overloads due to occa- 
sional tube or circuit instabilities is ever present, good 
engineering practice holds that suitable protective cir- 
cuitry and devices be included in the equipment. In 
addition to the standard overcurrent relays, some series 
resistance should be placed in the output of the power 
supply to limit surge currents. In cases where no filter 
is used, the resistors may be placed in each rectifier 
lead to reduce the power loss during normal operation. 
In certain applications, furthermore, it is helpful to 
attach sphere gaps or rings to the tube terminals to 
divert any excessive transient voltages from the enve- 
lope and seals. 


The use of an electronic fault diverter, or “crowbar” 
is probably the best way to insure high performance 
reliability and freedom from gassing or catastrophic 
failures. The crowbar system consists of circuitry to 
sense incipient fault currents and trigger the crowbar 
device, which is connected to short the power supply 
energy to ground, preferably within about 10 micro- 
seconds. The crowbar device, which is usually an igni- 
tron, hydrogen thyratron, or spark gap, diverts most of 
the fault energy from the protected tube until the relay 
and circuit breakers open. 


Special Applications— 


If it is desired to operate this tube under conditions 
widely different from those given herein, write to 
Power Grid Tube Marketing, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California. 
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GO97A 


FORCED-AIR COOLED 
MEDIUM-MU 
POWER TRIODE 


The Eimac 6697A is a forced-air cooled ceramic-metal triode designed 
for AM broadcast and communications amplifiers and for industrial heating 
service. 


Low-loss ceramic and metal construction permits operation at full 
ratings at frequencies up to 40 Mc. Useful power output can be obtained at 
frequencies up to 80 Mc at reduced plate voltage. 


The 6697A anode is capable of dissipating 35 kilowatts. A water cooled 
version of this tube, type 6696A, and a vapor cooled version, type 7480, are 
also available. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated-Tungsten Min. Nom. Max. 
eS a ee a a a a 13 volts 
® Pe el ee em lm TIO 220 amperes 


Amplification Factor -.-.-.. 2) or erie eo mee 20 


Direct Interelectrode Capacitances 
Grid-Plate de tak, Cee ea aes AT 57 pf 
Grid-Filament eh =) eek eenien| « SEeR =. 65 85 pf 
Plate-Filament te Comeei ia «sim etey = Ts eet. == 2.0 3.2 pf 


Frequency for Maximum Ratings - - - - - - ° 40 Mc 


MECHANICAL 


ke IME SS ey Sr ee ee eee | oy ee eee ee eer eee wean Cate Coaxial 
Patna RosMiOn wali nasi) au =e ep Pa = RRO, 5 SE ee, te ee Vertical; basetup 
Cooling eT es ee a ew ee ee atk ee eye me = es SOR SOLAIE 
Ao US SSE Sa a a a ers ee) ee ae he Tee eS ee PL rt 200°C 
Sees UCONNDG Paramore ase hae Pee 8 mmm 50°C 
Dapanrorttieighta tee re 8 2u7 i) URANO ee 2 en ere we ee ee, 2199 Inches 
Peaie ameter sti et onhardin mneihe 5 = G-9..6).- (9° 7. °° > » S28 inches 


Reenter Patten ha tate tS RIT IO oe EDR ek eh ten 3 pounds 


a 


RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR TYPICAL OPERATION 
Class-C Telegraphy or FM Telephony DC Plate Voltage - - - - - 10 15 kV 
(Key-down conditions) DC Grid Voltage - - - -  -—1200 —1600 volts 
MAXIMUM RATINGS Peak RF Grid Voltage - - - - 1900 2100 volts 
~ Bese er =r paket s Bb 16.0 oor : DC Plate Current - - - - - 10.0 7.0 amps 
w= ow ee 200 VOLT i ai che sere 
| DE “PEATE CURRENT 7. siemereat ery 11 AMPS ae aac pean é in on oe 
DC GRID CURRENT - a $ i ’ 2.0 AMPS en oa mpeaance - - - onms 
Goin -DISSIPATIONS 202 so 8 STS 1000 WATTS Driving Power, approx. - - - 1500 600 watts 
PLATE DISSIPATION - - - -— - 35 KW Plate Output Power, approx. - - 72 80 kw 


(Effective 10-15-64) Copyright 1964 by Eitel-McCullough, Inc. 
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PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER TYPICAL OPERATION 
Class-C Telephony (Carrier conditions) BC PlatenVoltacemsn es ae 9.5 kV 
MAXIMUM RATINGS DCGrid Voltage - - + - - - —1600 volts 
DC PLATE VOLTAGE ee nae 10.0 KV Peak RF Grid Voltage - - - - - 2300 volts 
DC#GRIDE VOLTAGE .- = «= = 794 —3200 VOLTS DC Plate Current- - - - - - 8.4 amps 
DC PLATE CURRENT ap ogeh pray BMa- 8.5 AMPS DC Grid Current - - - - - - 900 mA 
DG.GRID' CURRENT - -) += JM-0) 4. 2.0 AMPS Resonant Load Impedance - - -~ - 510 ohms 
GRID DISSIPATION - -— - - 1000 WATTS Driving Power, approx. - - - - 2.0 kW 
PLATE DISSIPATION - - - - - 23 KW Plate Output Power, approx. - -— - 60 kW 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes), 
OR MODULATOR DC Plate Voltage - - + «© - - 10 kV 
Class-AB DC Grid Voltage - - - - = - —450 volts 
Peak AF Driving Voltage (per tube)-  - 875 volts 
Zero-Sig DC Plate Current - - - - 3.0 amps 
MAXIMUM RATINGS (Per Tube) Max-Sig DC Flate Current - - - = 17.4 amps 
DC PLATE VOLTAGE - - - - 16.0 KV Load Resistance, Plate-to-Plate  - - - 1170 ohms 
DC PLATE CURRENT =f > = - 11.0 AMPS Max-Sig Driving Power, app - = 550 watts 
PLATEPDISSIPATION -- - - - = 35 KW Max-Sig Plate Output Power approx.- —- 110 kw 
RADIO-FREQUENCY AM LINEAR AMPLIFIER TYPICAL OPERATION (AM Carrier conditions except 
where noted). 
Class-AB (Carrier conditions) DG Plate Voliage) =) 0 ben eee ee 12 kV 
DC Grid Voltage - - - - = - —550 volts 
Peak RF Grid Voltage - - - = - 510 volts 
DC Plate Current - - - -+- = - 4.3 amps 
DG Grid Cutrent =" = "en" rs 0 O amps 
MAXIMUM RATINGS Resonant Load Impedance - - -— - 780 ohms 
DC PLATE VOLTAGE ee 16.0 KV Driving Power, approx.* - - -— - 450 watts 
DC PLATE CURRENT eis) et ae 9.0 AMPS Plate Output Power, approx, - -— - 18 kW 


PLATE DISSIPATION - - - - - 35 KW *At modulation crest. 


SN 


RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Peak-envelope or modulation-crest 
conditions in cathode-drive circuit). 

Class-AB, Single-Sideband Suppressed-Carrier Service DC Plate: Voliages eon anh eo eee 12 kV 
DC Cathode Voltage - - - - - 600 volts 
Peak RF Driving Voltage - - - - 830 volts 
DG-Plate:Currenfi<se-<-< «= ale rs 5.2 amps 

MAXIMUM RATINGS DC Grid Current, approx. - wn a 60 mA 

DC PLATE VOLTAGE Sn ee 16.0 KV Resonant Load Impedance - - - - 880 ohms 

DC PLATE CURRENT on Cee 11.0 AMPS Driving Power, approx. .- = - - 3.5 kW 

PLATE DISSIPATION - - - - - 35 KW Plate Power Output, approx, - - - 43 kW 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance 


for circuit losses has been made. 
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APPLICATION 


MECHANICAL 


Mounting— 


The 6697A should be mounted vertically anode down 
in the air distributor (Machlett type F-17759 or equiv- 
alent). Filament and grid connections are made through 
clamp rings or spring-finger contacts to the O.D. of 
the sturdy copper terminals of the tube. Anode contact 
can be made to the top ring of the air distributor. 


Anode Cooling— 


Minimum cooling requirements are given in the 
accompanying table, based on a maximum incoming 
air temperature of 50°C at sea level. 


MINIMUM ANODE COOLING REQUIREMENTS 


Plate Air Flow Pressure 
Dissipation Rate Drop 
kW cfm inches water 


Base Cooling— 


Forced-air cooling of the ceramic base and seals may 
be required, depending on ambient conditions and 
operating frequency. Air flow rate and direction should 
be determined to limit envelope temperatures to 200°C 
maximum and to maintain uniform temperature dis- 
tribution around the seals. Spot temperatures are con- 
veniently measured with Tempilaq (spray type) or 
equivalent. Often the anode air supply can be deflected 
to cool the envelope and seals. 


ELECTRICAL 


Filament Operation— 


The rated filament voltage, as measured at the tube 
terminals, should be maintained within +5% to assure 
long life and good performance within the rated power 
capability of the tube. To accommodate special require- 
ments, the filament voltage may be centered near either 
of these extremes, e.g. at plus 5 percent for exception- 
ally high emission at a sacrifice of life, or at minus 5 
percent for exceptionally long life where perhaps only 
half the full emission capability is required. 


Grid Dissipation— 


Grid dissipation should be limited to 1,000 watts 
maximum. Grid dissipation may be calculated approxi- 
mately as the product of peak positive grid voltage 
and dc grid current. 


In many r-f amplifier applications where it is im- 
practical to measure the positive grid voltage, the dc 
grid current rating serves as a satisfactory guide. The 
maximum dc grid current rating under normal full 


load conditions is 2 amperes. In most cases, however, 
high power output and good efficiency can be realized 
with grid current less than one ampere. By limiting 
the grid current in this manner there is obviously more 
latitude for grid current excursions resulting from 
changes in loading. 


High Frequency Operation— 


The maximum ratings listed apply at frequencies up 
to 40 Mc. Useful output can be obtained at higher fre- 
quencies if the plate voltage and plate input power 
are reduced accordingly. For operation up to 60 Mc 
these parameters should be reduced to 75% of the 
listed de plate voltage rating; for operation up to 80 
Mc they should be reduced to 50%. 


Aging— 

The manner of operating most high power tubes differs 
in at least some respects from conditions under which 
the tubes are tested, therefore, some aging is almost 
always required to condition a new tube to its new 
environment. In basic terms, the different operating 
conditions are manifest as different distributions of 
heat and voltage gradients. Satisfactory aging is most 
easily achieved by gradual application of voltages, e.g. 
first filament voltage, then partial plate voltage, and 
drive, working up to the final values. If continuous or 
stepped plate voltage control is not used, sufficient load 
should be connected before snapping on full voltage to 
limit transients to about 120% of the dc voltage. 


Tube Protection— 


Since the possibility of fault overloads due to occa- 
sional tube or circuit instabilities is ever present, good 
engineering practice holds that suitable protective cir- 
cuitry and devices be included in the equipment. In 
addition to the standard overcurrent relays, some series 
resistance should be placed in the output of the power 
supply to limit surge currents. In cases where no filter 
is used, the resistors may be placed in each rectifier 
lead to reduce the power loss during normal operation. 
In certain applications, furthermore, it is helpful to 
attach sphere gaps or rings to the tube terminals to 
divert any excessive transient voltages from the enve- 
lope and seals. 


The use of an electronic fault diverter, or “crowbar” 
is probably the best way to insure high performance 
reliability and freedom from gassing or catastrophic 
failures. The crowbar system consists of circuitry to 
sense incipient fault currents and trigger the crowbar 
device, which is connected to short the power supply 
energy to ground, preferably within about 10 micro- 
seconds. The crowbar device, which is usually an igni- 
tron, hydrogen thyratron, or spark gap, diverts most of 
the fault energy from the protected tube until the relay 
and circuit breakers open. 


Special Applications— 


If it is desired to operate this tube under conditions 
widely different from those given herein, write to 
Power Grid Tube Marketing, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California. 
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7211 


HIGH-MU UHF 
TRIODE 


The Eimac 7211 is a ceramic-and-metal planar triode designed for use 
as a power amplifier, oscillator, or frequency multiplier in applications re- 
quiring greater power output than can be realized from the 7289/3CX100A5. 
Although similar in appearance, the Eimac 7211 incorporates a significantly 
improved and enlarged cathode which increases the power input capability 
to a maximum of 190 watts at frequencies to 2500 mc. 


Exacting dimensional tolerances inherent in the manufacturing proc- 
esses provide the Eimac 7211 with the maximum mechanical uniformity. 
Critical electrical testing results in increased reliability and a minimum 
variation in electrical characteristics. 


GENERAL CHARACTERISTICS 


Electrical 
Cathode: Oxide-coated, Unipotential Min. Nom. Max. 
Heating time - - - - - - - 60 seconds 
Heater: 
MMIGQG, S85 +c Wiest =e ene ee fe 6.3 volts 
@ Corrente a8 oe me re SE Sarthe She 2 1.4 amperes 
Amplification Factor ee mg 80 
Direct Interelectrode Capacitances Min. Max. 
oN OGS ee er Me ie ie ete ie ee le ee ie ee oe Bee oe | oe LO 9.0 vuf 
Serer ere Pree Me ake ERS) CR RRa es IMTS Toe Pepe oN al 2.4 uuf 
TOR AUG Amen Gite Omran am APT RSID WINE eal Bey ie) Bie E Mise Comrie! ah et Pe 0.06 uuf 
Frequency for Maximum Ratings ets es ny |) co. ct hat | ta, etal, Toe te twee te VAS 2500 mc 
Mechanical 
Terminals ne weer neetet ere ORtseley ULI =< "eH. (hOB PbS Graduated Cylindrical Surfaces 
Maximum Operating Temperatures: 
Geramicto-metalt sealSmmone earn t-9er a eta aa SBS PA St i bral ah rch he bre | Fate BRA aaa Bien = 2502¢ 
Anode Core eee) ee feo) fo ava G-tee <P a) es) DSS Lesa at) Fe 1 25056 
Operating Position Pe ie ek | ee ee ee i ee ares. Mbceh Sr Se - - - aS -  - - Any 
olin neites) Asinictehsmeace ath Se tl. ee OS ee le Conduction, and: korced "Al 
Maximum Overall Dimensions: 
Length i ie flower th etre Mirae bow 6 ise Ma) fe ees oe ie ete Te pe 270 inenes 
Diameter - - - - - - - - - - - - - - ate - - - - - - 1.264 inches 
RP lee tw eee eo: Ce SO en te) eo , e  e  e a? 2.5 ounces 
Ghinpingaveightemes So derenaiatiir- A Se) BMS ey OH) nia ee une HG eee) oe ele ot pe 7.0 ounces 
Radio Frequency Power Amplifier Power Amplifier 
Peireeriliciae TYPICAL OPERATION Grounded-Grid 
: “+i 
MAXIMUM RATING (Per Tube) (Per Tube) (key-down conditions) 
DC PLATE VOLTAGE - - - - 1000 VOLTS MAX. 500 Mc 2500 Mc 
DC CATHODE CURRENT - - - 0.190 AMP. MAX. . 2 a 900 Volt 
DIGRIDIVOLTAGEN 2 ius TAM scVousimaAK, . OCIPLATE,MOLIAGE che One 
DC GRID CURRENT - - - - 0.045 AMP. MAX. DC GRID VOLTAGE (approx.) - —30 —20 Volts 
INSTANTANEOUS PEAK POSITIVE 
ee) CODE OLTAGE Re eRe a oe ore inx, DC PLATE CURRENT - - - 140 140 Ma. 
INSTANTANEOUS PEAK NEGATIVE DC GRID CURRENT (approx.)  - 40 15 Ma. 
GRID VOLTAGE - - - - —400 VOLTS MAX. mn 
BLAIEIDISSIPATION We Hieameel wanes 1oaWwATTSMAx. | DRIVING. POWER, (approxdis ie a Yaar 
GRID DISSIPATION - - - - 2 WATTS MAX. USEFUL OUTPUT POWER - - 65 25 Watts 


(Effective 9-1-64) Copyright 1964 by Eitel-McCullough, Inc. 


— kent} 7211 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 


MAXIMUM RATINGS (Per Tube) 


TYPICAL OPERATION (Per Tube) 
500 Mc, Grounded-Grid, Carrier Conditions. 


DG PATER VOLTAGES ee we i 1-600 VOLTS MAX: DCs PLATE VOLTAGES > 1 ete OO Volie 

DC CATHODE CURRENT - - - 0.140 AMP. MAX. 

DC'GRID | VOLTAGE: 4a) |. @a 9 =—150 VOLTSEMAX. DC GRID VOLTAGE (approx.) - - - —20 Volts 

DC GRID CURRENT - - - 0.050 AMP. MAX. om 

INSTANTANEOUS PEAK POSITIVE DC PLATE CURRENT - - - -  - 100 Milliamp. 
GRIBNVOUTAGE) =" 5 30 VOLTS MAX. Le 

INSTANTANEOUS PEAK NEGATIVE ; DC GRID CURRENT (approx.) - - - 35 Milliamp. 
GRIDENVOLIAGE.. - ). 4et 22 S2400-VOLTSEMAX DRIVING POWER senntiss; a Wed 

PLATE DISSIPATION - - - - 70 WATTS MAX. (BRIO ee 

GRIDNDISSIPATION) Ue ta ae 2 WATTS MAX. USEFUL CARRIER POWER OUTPUT - - 25 Watts 

APPLICATION 


MECHANICAL 
Mounting — 

The 7211 may be operated in any position. It 
should be firmly held in place by spring-finger 
collets bearing on the terminal surfaces. In use 
the tube should seat against the underside of 
the anode-terminal flange which is on the plane 
of reference for longitudinal dimensions. In ap- 
plications involving severe shock and vibration, 
the tube may be clamped in place by applying a 
suitable clamping device to the anode-terminal 
flange. It is recommended that no other portion 
of the tube be subjected to clamping forces. 


Connections — 

The terminals are in the form of concentric 
cylincers of graduated diameters conveniently 
used with coaxial tuning devices. Spring-fingered 
collets should be used to make contact with the 
anode, grid, cathode and heater terminals. Ade- 
quate contact area and spring pressure should 
be provided to minimize heating and to prevent 
erratic circuit performance at the higher 
frequencies. Non-contacting or intermittently- 
contacting collet fingers will cause troublesome 
circuit behavior, especially at very-high and 
ultra-high frequencies. Electrode contact surf- 
aces should be kept clean and free of oxide 
coatings. 


Cooling — 
Sufficient cooling air must be provided for the 
anode and body seals to maintain operating 


temperatures below the rated maximum value 
OL 250°0C; 


At sea level, with an inlet air temperature of 
20°C (68°F), 12.5 cubic feet per minute of air 
flow is required to cool the anode at 100 watts 
plate dissipation when the air cowling as illus- 
trated is used. Operation at higher altitudes or 
with higher inlet temperatures requires in- 
creased volumes of flow to obtain equivalent 
cooling. When using the anode cowling as illus- 
trated here, it is necessary to provide additional 
facilities for seal cooling. 


It should be borne in mind that operating 


temperature is the sole criterion of cooling ef- 
tiveness, regardless of the coolant type, flow 
rate or coolant temperature. One method of 
measuring the surface temperatures is the use 
of temperature sensitive lacquer, such as 
“Tempilaq.” 


ELECTRICAL 
Heater Operation — 

The rated heater voltage for the 7211 is 6.3 
volts. The heater voltage for the 7211 should be 
maintained within plus or minus 5% of its in- 
tended value to minimize variations in circuit 
performance and to obtain maximum tube life. 

At frequencies above approximately 1000 meg- 
acycles, transit time effects begin to influence 
cathode temperature. The amount of driving 
power diverted to heating the cathode by back- 
bombardment will depend upon the frequency, 
the plate current, driving power, and duty factor. 
If the conditions of operation result in appreci- 
able cathode back-heating, it may be necessary 
to start dynamic tube operation at normal heater 
voltage followed by a reduction of heater voltage 
to a lower value. 


Cathode Operation — 

The oxide-coated unipotential cathode in this 
tube must be protected against excessively high 
emission currents. For all types of operation the 
maximum rated dc current is 190 milliamperes. 

It is recommended that the rated heater voltage 
be applied for a minimum of 60 seconds before 
other operating voltages are applied. 


Control Grid Operation — 

Grid dissipation must not exceed the rated 
maximum 2.0 watts grid dissipation power. In 
pulse applications the instantaneous peak grid- 
to-cathode voltage must be limited to —250 to 
—750 volts. 


Special Applications — 

If it is desired to operate this tube under condi- 
tions widely different from those given here,write 
to PowerGrid Tube Marketing, Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California, 
for information and recommendations. 


NOTES: 

|. MEASURE ANODE SHANK TEMPERATURE ON THIS SURFACE. 
2.DO NOT CLAMP OR LOCATE ON THIS SURFACE. 

3. HOLE PROVIDED FOR TUBE EXTRACTOR THROUGH TOP FIN ONLY. 


NOTE 3 


AIR_FROM 
BLOWER 


NOTES | & 2 


REF. SURFACE 


—ANODE 


CONTACT RECOMMENDED COWLING 
SURFACE ; Sa aR es 
FOR 
; FORCED-AIR COOLING 

Hid OF ANODE 
G 

— GRID 

CONTACT DIMENSIONAL DATA 


SURFACE 


— HEATER CONTACT SURFACE 
CATHOCE CONTACT SURFACE 


NOTES: 


1. The total indicated runout of the anode contact surface and 
the grid contact surface with respect to the cathode contact 
surface shall not exceed .020, 


2. The total indicated runout of the heater contact surface with 
respect to the cathode contact surface shall not exceed .012. 
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The Eimac 7480 is a vapor cooled ceramic-metal triode designed for 
for AM broadcast and communications amplifiers and for industrial heating 
service. 


Low-loss ceramic and metal construction permits operation at full 
ratings at frequencies up to 40 Mc. Useful power output can be obtained at 
frequencies up to 80 Mc at reduced plate voltage. 


The 7480 anode is capable of dissipating 80 kilowatts continuously, 
and higher power during intermittent operation or momentary overloads. 
A water cooled version of this tube, type 6696A, and a forced-air cooled 
version, type 6697A, are also available. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated-Tungsten Min. Nom. Max. 
ES) ee eee ee ee 13 volts 
EE ee ee eb *) 220 amperes 

Amplification Factor - - - - - - - - - - 20 

Direct Interelectrode Capacitances 
Grid-Plate SS ieee = one Stary gee? ei = SO 60 pf 
Grid-Filament te ee te che tia cu k om yeeten= =~ 65 85 pf 
Plate-Filament Sill < rece duiln thd yore ich cise TG emeo> . 2.0 3.2 pf 

Frequency for Maximum Ratings - - - - 7 * *° 40 Mc 

MECHANICAL 

Pee ee es RT ee ler ee Je Aa 


Operating Position ~ - - - - - * - hea pile. nen eit heade A RAS 


7480 


VAPOR COOLED 
MEDIUM-MU 
- POWER TRIODE 


- - - Coaxial 


- Vertical, base up 


Cooling tate Saleen pelagic a om me eo wt te Sr nen ton = ene= — Vaporization of water 
Maximum Seal Temperature - - - - - - Res gin een a eee Pee eid halls lenient a 
Recommended Boiler Pete 08 pre eie eo. = ist » scepweivege Ag & ElrmaciBR:400:Seriesgor equivalent 
(rsa 6 oc pth ella a ye I Oy Le UR eee oe Pe ee me emer nt 20.1 inches 
Maximum Diameter - - - - - - :- - oi nt tedstheeas - ahead hype ndiges (Foceo8. Plicieegh Med ee MCs 
NS rie iN See ct a a ae a 50 pounds 
a 
RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR TYPICAL OPERATION 
Class-C Telegraphy or FM Telephony DC. Plate Voltage -..- -  - - 10 15 kV 
(Key-down conditions) DC Grid Voltage - - - -  -—1200 —1600 volts 
MAXIMUM RATINGS Peak RF Grid Voltage - - - - 1900 2100 volts 
DC PLATE VOLTAGE re! ea) ee 16.0 KV DC Plate Current - - - - - 10.0 7.0 amps 
DC GRID VOLTAGE - - - -  -  —3200 VOLTS DO Grid*Cérrent =e sat OL AS 8108 3300 mA 
DC PLATE CURRENT via. eae 1) AMPS Resonant Load Impedance - - - 440 970 ohms 
DC GRID CURRENT - - <5) - - 2.0 AMPS ras 
GRID DISSIPATION - - - - - 1000 WATTS Driving Power, approx. - - - 1500 600 watts 
PLAIE DISSIPATION -" - *- = - 80 KW Plate Output Power, approx. -— - 72 80 kW 


(Effective 10-15-64) Copyright 1964 by Eitel-McCullough, Inc. 
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PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER 
Class-C Telephony (Carrier conditions) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE ae fie ye 
DC GRID VOLTAGE - - - - 
DC PLATE CURRENT - = = 
DC GRID CURRENT - - - - 
GRID DISSIPATION - - -— - 
PLATE DISSIPATION - - - - 


- 10.0 KV 

- —3200 VOLTS 
- 8.5 AMPS 
- 2.0 AMPS 
- 1000 WATTS 
- 53 KW 


TYPICAL OPERATION 


DC Plate Voltage - - - + - - 
DC Grid Voltage - - - - - - 
Peak RF Grid Voltage - - - - - 
DC Plate;Current =" "=" ." 9-56 (eee 
DC’ GridiCorrent = (<5 =a se ee 
Resonant Load Impedance 
Driving Power, approx. = - - - 
Plate Output Power, approx. - -— - 


9.5 kV 
—1600 volts 
2300 volts 
8.4 amps 

900 mA 
510 ohms 

2.0 kw 

60 kW 


—_e—ee—e—e—e———————— eee eee 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 


Class-AB 


MAXIMUM _ RATINGS (Per Tube) 

DC PLATE VOLTAGE eet Ye 2 
DC PLATE CURRENT =o, eee 
PLATE DISSIPATION - - -— - 


- 16.0 KV 


- 11.0 AMPS 
- 80 KW 


TYPICAL OPERATION (Two Tubes). 


DC Plate Voltage - - - - - 10 
DC Grid Voltage - - - - - —450 
Peak AF Driving Voltage (per tube)- 875 
Zero-Sig DC Plate Current - - - 3.0 
Max-Sig DC Plate Current - - - 17.4 
Load Resistance, Plate-to-Plate - - 1170 
Max-Sig Driving Power, approx.- - 550 


Max-Sig Plate Output Power, approx. 110 


12 kV 
— 600 volts 
1060 volts 
2.0 amps 
20.0 amps 
1230 ohms 
600 watts 

152 kW 


———————— 


RADIO-FREQUENCY AM LINEAR AMPLIFIER 


Class-AB (Carrier conditions) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE =) tee 7 
DC PLATE CURRENT ni Bah Bn 
PLATE DISSIPATION - - - - 


- 16.0 KV 
- 9.0 AMPS 
- 80 KW 


TYPICAL OPERATION (AM Carrier conditions except 


where noted). 


DC Plate Voltage - - - - - 12 
DC Grid Voltage -- - = & - =550 
Peak RF Grid Voltage - - - - 510 
DC Plate Current - - - - - 4.3 
DC Grid Current =") ==) Sisaee le 0 
Resonant Load Impedance - - - 780 
Driving Power, approx.* - - - 450 
Plate Output Power, approx. - - 18 


*At modulation crest. 


12 kV 
—550 volts 
640 volts 
6.8 amps 
O amps 
500 ohms 
1500 watts 

28 kW 


-_—-e_—ee OO eee 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, Single-Sideband Suppressed-Carrier Service 


MAXIMUM RATINGS 

DC PLATE VOLTAGE = = B.'s 
DC PLATE CURRENT eee 
PLATE DISSIPATION - - - - 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic 


- 16.0 KV 
- 11.0 AMPS 
. 80 KW 


for circuit losses has been made. 


TYPICAL OPERATION (Peak-envelope or modulation-crest 


conditions in cathode-drive circuit). 


DC Plate Voltage - - - - - 12 
DC Cathode Voltage -- - - - 600 
Peak RF Driving Voltage - - - 830 
DC7Plate:Currentie-) c=) = = hs lie 5-2 
DC Grid Current, approx. - -~ - 60 
Resonant Load Impedance - - - 880 
Driving Power, approx. - - - 3.5 
Plate Power Output, approx. -  - 43 


12 kV 
600 volts 
1020 volts 
9.8 amps 
200 mA 
700 ohms 
8.2 kW 
83 kW 


curves. No allowance 


7480 —— 


APPLICATION 


MECHANICAL 


Mounting— 


The 7480 should be mounted vertically anode down 
in the boiler (Eimac type BR-400 or equivalent). Fila- 
ment and grid connections are made through clamp 
rings or spring-finger contacts to the O.D. of the sturdy 
copper terminals of the tube. Satisfactory anode con- 
tact can be made to the boiler. 


Anode Cooling— 


Efficient cooling is accomplished by vaporization of 
water in the boiler and transport of the vapor to a 
condenser at a temperature of about 100°C. The boiler, 
which is at anode potential, is isolated electrically from 
the rest of the system by sections of insulating pipe in 
the vapor and condensate return lines, The control box, 
connected across the boiler on the ground side of the 
insulating tubes, displays the water level in the boiler, 
actuates warning or interlock circuits if the level is too 
low, and permits overflow if the level is too high. A 
reservoir is usually associated with the control box, 
either integral or remote, to replenish the system with 
distilled water as required. 


Application information and typical system layout 
drawings are available from Eitel-McCullough, Inc. All 
accessory components and special hardware is avail- 
able from Eimac except condensers, for which com- 
mercial sources exist. 


Base Cooling— 


Forced-air cooling of the ceramic base and seals may 
be required, depending on ambient conditions and 
operating frequency. Air flow rate and direction should 
be determined to limit envelope temperatures to 200°C 
maximum and to maintain uniform temperature dis- 
tribution around the seals. Spot temperatures are con- 
veniently measured with Tempilaq (spray type) or 
equivalent. Often a flow of about 100 cfm, directed 
axially downward towards the tube, is sufficient. 


ELECTRICAL 


Filament Operation— 


The rated filament voltage, as measured at the tube 
terminals, should be maintained within +5% to assure 
long life and good performance within the rated power 
capability of the tube. To accommodate special require- 
ments, the filament voltage may be centered near either 
of these extremes, e.g. at plus 5 percent for exception- 
ally high emission at a sacrifice of life, or at minus 5 
percent for exceptionally long life where perhaps only 
half the full emission capability is required. 


Grid Dissipation— 


Grid dissipation should be limited to 1,000 watts 
maximum, Grid dissipation may be calculated approxi- 
mately as the product of peak positive grid voltage 
and dc grid current. 


In many r-f amplifier applications where it is im- 
practical to measure the positive grid voltage, the dc 
grid current rating serves as a satisfactory guide, The 


maximum dc grid current rating under normal full 
load conditions is 2 amperes. In most cases, however, 
high power output and good efficiency can be realized 
with grid current less than one ampere. By limiting 
the grid current in this manner there is obviously more 
latitude for grid current excursions resulting from 
changes in loading. 


High Frequency Operation— 


The maximum ratings listed apply at frequencies up 
to 40 Mc. Useful output can be obtained at higher fre- 
quencies if the plate voltage and plate input power 
are reduced accordingly. For operation up to 60 Mc 
these parameters should be reduced to 75% of the 
listed dc plate voltage rating; for operation up to 80 
Mc they should be reduced to 50%. 


Aging— 

The manner of operating most high power tubes differs 
in at least some respects from conditions under which 
the tubes are tested, therefore, some aging is almost 
always required to condition a new tube to its new 
environment. In basic terms, the different operating 
conditions are manifest as different distributions of 
heat and voltage gradients. Satisfactory aging is most 
easily achieved by gradual application of voltages, e.g. 
first filament voltage, then partial plate voltage, and 
drive, working up to the final values. If continuous or 
stepped plate voltage control is not used, sufficient load 
should be connected before snapping on full voltage to 
limit transients to about 120% of the dc voltage. 


Tube Protection— 


Since the possibility of fault overloads due to occa- 
sional tube or circuit instabilities is ever present, good 
engineering practice holds that suitable protective cir- 
cuitry and devices be included in the equipment. In 
addition to the standard overcurrent relays, some series 
resistance should be placed in the output of the power 
supply to limit surge currents. In cases where no filter 
is used, the resistors may be placed in each rectifier 
lead to reduce the power loss during normal operation. 
In certain applications, furthermore, it is helpful to 
attach sphere gaps or rings to the tube terminals to 
divert any excessive transient voltages from the enve- 
lope and seals. 


The use of an electronic fault diverter, or “crowbar” 
is probably the best way to insure high performance 
reliability and freedom from gassing or catastrophic 
failures. The crowbar system consists of circuitry to 
sense incipient fault currents and trigger the crowbar 
device, which is connected to short the power supply 
energy to ground, preferably within about 10 micro- 
seconds. The crowbar device, which is usually an igni- 
tron, hydrogen thyratron, or spark gap, diverts most of 
the fault energy from the protected tube until the relay 
and circuit breakers open. 


Special Applications— 


If it is desired to operate this tube under conditions 
widely different from those given herein, write to 
Power Grid Tube Marketing, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California. 
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8170 
i ACXSOO0A 


RADIAL-BEAM 
POWER TETRODE 


The Eimac 8170/4CX5000A is a compact high-power ceramic and metal tetrode 
cooled by forced air. It is useful as an oscillator, amplifier, or modulator at frequencies 
up to 110 megacycles and is particularly suited for use as a linear single-sideband 
amplified, class-AB: audio amplifier, or as a screen-modulated radio-frequency amplifier. 


A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or radio- 
frequency power with zero driving power. The rated plate dissipation is five kilowatts 
for most classes of services and six kilowatts for class-AB operation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
Filament: Thoriated Tungsten S oP) te 
VLEET 0 a 7.5 volts 
Current - - - - . . - - - ee! > 78 amperes 
Amplification Factor (Grid-Screen) - - < : : 4.5 


> Direct Interelectrede Capacitances, Grounded Cathode: 


Input - - - . - - - . . - 108 122 uuf 

Output - . - - . - . : : - 18 23 uuft 

@) Feedback - - - - - - - - : E 1.0 uuf 

- Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
Input = s = = S = - = - - - - - - - - 48 58 uuf 
te ee fh oe i ee 18 23 suuf 
Feedback - 2 = ~ = : - - = = = = = = = - 0.16 uuf 
MECHANICAL 

Bacatne = : é ‘ : : - : : 2 : " : : s - - - Special concentric 
Maximum Seal Temperature : z 2 = : = - £ 2 - 2 2 : 2, . -<2502eG 
Maximum Anode-Core Temperature - = : : : S : z 2 = : zs : : é : = 250 Sa 
Recommended Socket = 2 t : - 2 4 : i E - 2 : : < : . Eimac SK-300A 
Recommended Chimney - = : : : : 2 : : 2 2 : . é ~ Eimac SK-306 
Operating Position - ‘ - - - 5 - : - P P F « S s Axis vertical, base up or down 


Maximum Dimensions: 


Height - - - - - - - - - - - - - - - - . - - 9.13 inches 
Diameter - = - = - : = = : : . 2 - e - - = : - 4.94 inches 
Cooling - - - - - - - - - - - - - - - - - - - - - Forced air 
Net Weight - - - - - - = : E “ - - ~ - = - - - = = 9.5 pounds 
Shipping Weight (Approximate) i Te Slee ee So ee 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Up to 30 megacycles) Ue ie Ala de 
f 3 ae D-C Plate Voltage - . - - : - - - 7500 volts 
Class-C Telegraphy (Key-down conditions) BeGisesaneVeltigase: Ga os eT aa 500 volts 
MAXIMUM RATINGS Die Grid Voltage 20 b= oe caus ees ee Oe 
D-C PLATE VOLTAGE A a a 7500 MAX. VOLTS D-C Plate Current - - - - - - . - 2.8 amperes 
D-C SCREEN VOLTAGE - hi £ 1500 MAX. VOLTS D-C Sesean Current - - - - - - - - 0.5 ampere 
D-C Grid Current - - - - : - - - 0.25 ampere 
a D-C_PLATE CURRENT - i 7 3 MAX. AMPERES Peak R-F Grid Voltage - - - - - - - 590 volts 
PLATE DISSIPATION ; = 5 5000 MAX. WATTS Driving Power - . . - - : - - - 150 watts 
SCREEN DISSIPATION - j = 250 MAX. WATTS Plate Dissipation - - - - - - - - 5000 watts 
GRID DISSIPATION - ~ - 75 MAX. WATTS Plate Output Power - 16,000 watts 


(Effective 10-1-64) © 1956-1961-1963 by Eitel-McCullough, Inc. » Indicates change from sheet dated 3-15-60 


—_— 4CX5000A 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies between 88 and 108 megacycles) 
A = - - - - - - - 6500 It 
OR OSCILLATOR (From 30 to 110 megacycles) ee oe ee a es 
re -Ci.Screen Voltage, -) =) 9-9) =) <u ane 
Class-C Telegraphy Fi FM Telephony (Key-down conditions) DC Grid Wvcliase akan wane ee ecm 
MAXIMUM RATIN D-C Plate Current - - - - - - - - 2.3 amperes 
DG PLATE VOLTAGE: D-C Screen Current - a ps 7 st 5 a 0.2 ampere 
30 to 60 megacycles - - - 7000 MAX. VOLTS ctu Monee re eee ee ey 
60 to 110 megacycles - - 6500 MAX. VOLTS Seterd sian onas ; ; 
D-C SCREEN VOLTAGE - - 1500 MAX. VOLTS Driving’: Pow erg 5-/us -)i-5 ele 25 watts 
D-C PLATE CURRENT: Useful Output Power- - - - - = = = 10,000 watts 
30 to 60 megacycles - - - 2.8 MAX. AMPERES 
60 to 110 megacycles - - 2.6 MAX. AMPERES 
PLATE DISSIPATION - - - 5000 MAX. WATTS 
SCREEN DISSIPATION - - - 250 MAX. WATTS 
GRID DISSSIPATION - - - 75 MAX. WATTS 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 megacycles) 
D-C Plate Voltage - - - - - - - - 5000 volts 
POWER AMPLIFIER D-C Screen Voltage - - - - - 500 volts 
Class-C Telephony (Carrier conditions except where noted) Peak A-F Screen Voltage (For 100- percent modulation 450 volts 
MAXIMUM RATINGS D-C Grid Voltage - - a jes - = —400 volts 
D-C PLATE VOLTAGE e . 2 5000 MAX. VOLTS D-C Plate Current - - - - - - - - 1.4 amperes 
D-C SCREEN VOLTAGE .- s a 1000 MAX. VOLTS D-C screen Current - - - - - - - : 0.286 ampere 
D-C PLATE CURRENT - - - 2.5 MAX. AMPERES D-C Grid Current - = - + = + = «= ~ §05-sampere 
PLATE DISSIPATION* ~ - : - 3500 MAX. WATTS Peak R-F Grid Voltage i .g. ee) ee 520 volts 
SCREEN DISSIPATION’ - bs s 250 MAX. WATTS Grid Driving Power - - - : - - - - 25 watts 
GRID DISSIPATION - - - 75 MAX. WATTS Plate Dissipation oi == ee et OO watts 
*Corresponds to 5000 watts at 100-percent sine-wave modulation. Plate Output Power Se AG ee eS ee 5.8 kilowatts 
SCREEN-MODULATED RADIO-FREQUENCY TYPICAL OPERATION Sooo es below 30 megacycles, per tube) 
D-C Plate Voltage - : - - - 7500 7500 ~—s volts 
POWER AMPLIFIER D-C Screen Voltage - - - - . - 350 350 ~=—s volts 
Peak A-F Screen Voltage 
(Carrier conditions except where noted) D- rondevonser pein aie dee cee 300 —300 shale 
MAXIMUM RATINGS, Class-C Telephony (Per Tube) ead tie bene iyi aye Guo 
D-C PLATE VOLTAGE - - - 7500 MAX. VOLTS Peak KE Grid Yellage ses) cc) ge a vocge aaron 
D-C SCREEN VOLTAGE- - - 750 MAX. VOLTS Re Lond deere iret ass earns! meme eee 
D-C PLATE CURRENT. - - - 3.0 MAX. AMPERES Plate Dissipation F - a : 4000 5000 watts 
PLATE DISSIPATION i F 5000 MAX. WATTS Useful Output Power - - Soa 2750 3550 = watts 
: *D-C S Cc t functi f loadi | f pl i 
GRID DISSIPATION - - - 75 MAX. WATTS pou llismipacecara vas unction of fypicey’ ai cerrier: level Mana 


NOTE: Two tubes can be employed under conditions listed in the first column to obtain more than five kilowatts plate output power. Like- 
wise, three tubes can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power. 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR Mg Neh edt cl alte) URED 


D-C Plate Voltage - - - 4000 5000 6000 7000 volts 
Class-AB, D-C Screen Voltage - - - 1250 1250 1250 1250 volts 
MAXIMUM RATINGS (Per Tube) D-C Grid Voltage - - - —270 —280 —310 —325 volts 
Max.-Signal Plate Current - 5.10 4.40 4.25 3.65 amperes 
D-C PLATE VOLTAGE = = = 7500 MAX. VOLTS Zero-Signal Plate Current - 1.25 1.00 0.83 0.70 amperes 
D-C SCREEN VOLTAGE - . s 1500 MAX. VOLTS Max-Signal Screen Current - 0.35 0.33 0.30 0.24 ampere 
D-C PLATE CURRENT - a 4.0 MAX. AMPERES Zero-Signal Screen Current - 0 0 0 0 amperes 
: , Peak A-F Driving Voltage, - 250 240 270 235 volts 
PLATE DISSIPATION - - - 6000 MAX. WATTS Driving bor ereemee : 0 0 0 Grea: 
SCREEN DISSIPATION” - - - 250 MAX. WATTS Load Resistance, Plate-to-Plate 1500 2370 2940 4100 ohms 
GRID DISSIPATION z a a 75 MAX. WATTS Max.-Signal Plate Dissipation - 4200 4200 4200 4200 watts 
Max.-Signal Plate Output Power 11,500 13,500 17,000 17,500 watts 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation-Crest Conditions, 
(Frequencies below 30 ‘Aig eae? 
Class-AB, D-C Plate Voltage - - - - = + = 7500 volts 
D-C Screen Voltage - - - - - + = -= 1250 volts 
MAXIMUM RATINGS D-C Grid Voltage* - ee a -  - - —300 volts 
D-C PLATE VOLTAGE .- - - 7500 MAX. VOLTS Max.-Signal Plate ian ee 1.9 amperes 
Zero-Signal Plate Current - - - - - - 0.50 ampere 
D-C SCREEN VOLTAGE - A “5 1500 MAX. VOLTS Max.-Signal Screen Current - - . . . - 0.20 ampere 
D-C PLATE CURRENT - - - 4.0 MAX. AMPERES Peak R-F Grid Voltage - - - - - - = 300 volts 
Driving Power - 7 - - - - - - - 0 watts 
PLATE DISSIPATION . - - 6000 MAX. WATTS Plate Dissipation Gee SEL» Hae Artie ot, we ime go nen ontis 
SCREEN DISSIPATION - - - 250 MAX. WATTS Plate Output Powert* — - . - = 10,000 watts 
*Adjust grid volt to obt fi Ze -Signal plat t: 
GRID DISSIPATION - - - 75 MAX. WATTS **PEP output or r-f ae to obtain species 3 “modilation envelopes. 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and 
confirmed by direct tests. No allowance for circuit losses, either input or output, ha: been made. Exceptions are distinguished 


by a listing of "Useful output power as opposed to ''Plate’ output power. Values appearing in these groups have been 
obtained from existing equipment(s) and the output power is that measured at the load. 
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APPLICATION 


MECHANICAL 
Mounting—The 4CX5000A must be operated with 
its axis vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


b Socket—The Eimac SK-300A _ Air-System Socket 
is designed especially for the concentric base terminals 
of the 4CX50O0OOA. The use of recommended air-flow 
rates through this socket provides effective forced-air 
cooling of the tube. Air forced into the bottom of the 
socket passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling fins. 
The SK-300 socket may be used instead of the 
SK-300A, but its use will result in a slightly less effi- 
cient cooling system at high dissipation levels. 


Cooling—The maximum temperature rating for the 
external surfaces of the 4CX5000A is 250°C. Suffi- 
cient forced-air circulation must be provided to keep 
the temperature of the anode at the base of the cool- 
ing fins and the temperature of the ceramic-metal seals 
below 250°C. Sea level air-flow requirements to 
maintain seal temperatures at 200°C in 50°C ambient 


air are tabulated below (for operation below 30 
megacycles). 


SK-300 Socket 


oii | Mc] og | uf" 
2000 795 0.4 ho 0.4 
3000 105 0.7 100 0).7 
4000 145 fh 135 Te? 
5000 190 1.5 165 ee 
6000 230 2A) 200 2:5 i 
et | 


*Since the power dissipated by the filament 
represents about 560 watts and since grid-plus- 
screen dissipation can, under some conditions, 
represent another 200 to 300 watts, allowance 
has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow rate 
and corresponding pressure differential must be deter- 
mined individually in such cases, using maximum rated 
temperatures as the criteria for satisfactory cooling. 


> Indicates change from sheet dated 3-15-40 


ELECTRICAL 
Filament Operation—The rated filament voltage for 
the 4CX5000A is 7.5 volts. Filament voltage, as meas- 
ured at the socket, should be maintained at this value 
to obtain maximum tube life. In no case should it be 
allowed to deviate by more than 5 percent from the 
rated value. 


Electrode Dissipation Ratings—The maximum dissi- 
pation ratings for the 4CX5000A must be respected to 
avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 


Control Grid Operation— The 4CX5000A control 
grid has a maximum dissipation rating of 75 watts. Pre- 
cautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CX5000A must not exceed 250 
watts. 


Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipation will de- 
pend upon loading, driving power, and carrier screen 
voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 


Plate Dissipation—The plate-dissipation rating for 
the 4CX5000A is 5000 watts for most applications but 
for audio and SSB amplifier applications, the maximum 
allowable dissipation is 6000 watts. 


When the 4CX5000A is operated as a plate-modu- 
lated r-f power amplifier, the input power is limited 
by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 3500-watt maximum 
plate dissipation rating will be exceeded. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recommenda- 
tions. 
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4 DIMENSION DATA € 
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Ps] [3.8755 eaesomy 
pT). S75 


| 
THE TILR. OF THE SCREEN GRID 


; ANODE AND FILAMENT CONTACT SURFACES | 
SHALL _NOT EXCEED .040 WITH ©@ 
RESPECT TO THE CONTROL GRID 4 
i 

\ yf | 


AND ANODE CONTACT SURFACE 
WHEN THE LATTER SURFACES 
~-~--—-—AIR ARE ROTATED ON ROLLERS AT 


THE POINTS INDICATED BY THE 


DO NOT 

CONTACT ARROWS. 
— SCREEN GRID 
CONTROL GRID 


FILAMENT 


——— DOBNOTACONTAGT 


%* CONTACT SURFACE 
ALL DIMENSIONS IN INCHES 


» Indicates change from sheet dated 3-15-60 
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Printed in U.S.A. 5415 


ero eheaet st Naghcete wie - AIR-SYSTEM 
SOCKET 


The Eimac SK-300A Air-System Socket is 
recommended for use with those tube types listed 
at the bottom of the data sheet. The Eimac SK-306, 
SK-316 and SK-1306 Air Chimneys are available 
for use with this socket. When this socket is used, 
connection is made to each of the tube electrodes, 
except the anode, by means of concentric rings of 
spring-finger contacts. The SK-300A is an improved 
version of the SK-300 with significantly reduced 
pressure drop at the air-flow rates used with these 
tubes. The cooling air horsepower requirements 
are appreciably lower for these tube types in an 
SK-300A as compared to the SK-300. 


BASE CONNECTION 


The SK-300A Air-System Socket consists of four concentric rings of spring-finger contacts. The 
socket is provided with two filament connectors with a 4” diameter hole in each connector for 
making connection to the inner and outer filament contacts, one 6-32 terminal is provided for DC 

N connection to the screen-grid. RF connection to the screen-grid may be made directly to the collet. 
@ The SK-300A has four 8-32 terminals for connecting to the control-grid. The four contact rings are 
shown on the outline drawing. 


ENVIRONMENTAL 


HUMIDITY: MIL-STD-202B, Method 103A, Test Condition “B” 
SHOCK: MIL-STD-202B, Method 205B, Test Condition “B” 
VIBRATION: MIL-STD-167, Type I, 5-33 CPS 


SALT SPRAY: MIL-STD-202B, Method 101A, Test Condition “B” 
OPERATING TEMPERATURE: 125°C 


MAXIMUM WORKING VOLTAGE: Screen-Grid 3000 Vdc 
Control-Grid 3000 Vdc 


MATERIALS AND FINISHES 


The socket body is made from brass silver-plated. The contact material is a non-ferrous spring 
alloy, Beryllium-copper, per QQ-C-533, heat treated for spring action and silver-plated, per QQ-S-365, 
for good RF conductivity. The insulation material is Teflon and Rexolite. 


INSTALLATION 


The SK-300A Air-System Socket can be mounted on a chassis deck, partition or pressurized com- 
partment. Chassis mounting is accomplished by cutting a 7-3/16” hole in the chassis deck or partition. 
The socket is then placed in the hole and fastened in place by eight 6-32 machine screws through 
the eight holes provided for fastening. The SK-300A Air-System Socket is recommended for use with 
the following tubes: 


r) 8170/4CX5000A 8171/4CX10,000D 
8170W/4CX5000R 8281/4CX15,000A 
4CW10,000A 
eeeM NM steed eet nee ee TTA ee et ee hem Oe SK-BO0A. 3,25 be 
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SK-300A 


NOTES 
|. ALL DIMENSIONS IN INCHES 


2. TOLERANCES ARE NOT CUMULATI 


3. * CONTACT SURFACES 


SCREEN GRIO— oy 


AA 


a 6 


eo. 


‘ (ACCESSORY PART) 


DIMENSION DATA 


DIM.| MIN. MAX. 

A | 2.001dia. | 2.061 dia. 

B | 3.251 dia. | 3.311 dia. 

Cc | 3.672dia. | 3.732dia. 

D | 3.880dia. | 3.940dia. 

E | 4.890dia, | 4.921 dia. 

F | 3.469 3.531 

H | 1.095 1.140 

J 216 240 

K 634 689 

L 820 856 

M | 1.595 1.657 

N | 3.434 3.581 

P 1.500 
R 890 940 

S | 6.725dia. | 6.766 dia. 

ul AZT te .187 r. 

U | 8.230dia. | 8.266dia. 

Vv 6-32 NC-2A STUD 
Ww .235 dia. .265 dia. 

x | 3.000 3.030 

Y 1.575 


—CONTROL_GRID 


\ 
\ 


\ 


6-32 MACHINE SCREW 
4 PLACES 


-@—- 


MAD) 
Sy 


( (ek 


+76 


ioe ia 


(Y) FIL. 


Z .147 dia. 8 holes on 7% dia. p.c. 
AA 44° 46° 
BB .950 
AIR_CHIMNE Y 


cs) 


VacCap* 


When Eitel-McCullough introduced the vacuum 
capacitor into the United Statesin June of 1938, 
the device incorporated a series of concentric 
rings of varying diameter. This configuration, 
now “universal” for vacuum capacitors, worked 
well with transmitter designs of that era. How- 
ever, today’s advanced transmitter designs de- 
mand considerably increased power and current 
ratings, sometimes beyond the capability of 
ring-into-ring capacitors. 


Eimac VacCap* vacuum capacitors take into 
account these modern requirements through a 
unique patented design which results in higher 
rf rms current ratings. The old concentric-ring 
design has been replaced by a group of thick- 
walled sections of copper tubing, brazed to a 


(Effective 2-15-65) © Eitel-McCullough, Inc. 1965 


heavy end-bell. Smaller diameter copper tubes, 
brazed to an end-bell at the opposite end of the 
capacitor, work into the larger tubes. This con- 
figuration provides for very effective heat dissi- 
pation. With the new design, each section of 
tubing has its own individual rf path to the end- 
bell, whereas ring-into-ring designs require that 
the rf current flow up one ring wall, down the 
other side, up the next ring wall, down again, 
and so on. The tube-into-tube design is used on 
both fixed and variable VacCap* vacuum capa- 
citors, along with newly-designed copper bel- 
lows. All-copper-and-ceramic construction per- 
mits higher bakeout temperatures to be used 
during manufacture of the capacitors, and as- 
sures an improved vacuum for higher reliability 
and longer life. 


*Trademark 


CERAMIC 


VACUUM 
CAPACITORS 


Final Assembly of VacCap* Variable 
Vacuum Capacitor 


Fixed VacCap* Vacuum Capacitor in High 
Temperature Differential Pump System 


ESTABLISHMENT OF RATINGS 


All maximum peak-voltage ratings on the fol- 
lowing data sheets are for 60-cycle alternating 
current. All maximum rms current ratings were 
established at a radio frequency of 16 Mc, with 
a uniform end-bell and connecting-strap tem- 
perature of 100°C. Measurements were made 
using radiation and convection cooling only. No 
other cooling was employed in establishing these 
ratings. 


Higher voltage and current ratings than those 


listed on the following data sheets are available 
on special order. Heat sink, forced-air, or water 
cooling may be used. 


Our application engineers will be pleased to 
make tests in our laboratory under your specific 
conditions. Requests for application engineering 
assistance or further information should be ad- 
dressed to Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California, Attn: Application 
Engineering, Power Grid Tube Divison. 


EIMAC VacCap* VACUUM CAPACITOR NUMBERING SYSTEM 


Since 1945, all electron devices developed by 
Eitel-McCullough, Inc., have been given an iden- 
tifying type number chosen in accordance with 
a coded system designed to convey essential in- 
formation about the product in as brief a man- 
ner as possible. 


Eimac VacCap* ceramic vacuum capacitor 
type numbers consist of (1) a letter denoting 
whether the capacitor is a fixed (F) or variable 
(V) unit; and (2) three sets of hyphenated 
numbers. 


The first set of digits indicates the capacity 
value of the product, in picofarads. The second 
set of digits designates the maximum peak kilo- 
volt rating. The third set specifies the maximum 


rf current in rms amperes. 


This coding method and the information con- 
veyed by the system is illustrated below. As- 
sume that the unit is a fixed ceramic capacitor 
with ratings of 1000 picofarads, 50 kilovolts, 
and 225 amperes. The descriptive number is: 


F1000-50-225 


F—Fixed 


or 
V—Variable 


Peak 
kilovolts 


Rated rf 
current in 
rms amperes 


FIXED 
CERAMIC 
VacCap* 


CAPACITORS 


Sheet 1 of 2 


ee) Peer 
(pf) (Peak kV) (rms amps) 
F200-7.5-100 200 Tie 
F350-7.5-125 
F500-7.5-125 
F750-7.5-175 
F1000-7.5-175 
F1500-7.5-200 
F200-10-100 
F350-10-125 
F500-10-125 
F750-10-175 
F1000-10-175 
F1500-10-200 
F50-20-100 
F75-20-100 
F100-20-100 
F250-20-125 
F350-20-125 
F500-20-175 
F750-20-200 
F1000-20-200 
F50-25-100 
F75-25-100 
F100-25-100 
F250-25-125 
F350-25-125 
F500-25-175 
F750-25-200 
F1000-25-200 
F50-30-100 
F75-30-100 
F100-30-100 
F250-30-125 
F350-30-125 
F500-30-175 
F750-30-200 
F1000-30-200 
(Effective 2-15-65) © Eitel-McCullough, Inc. 1965 *Trademark 


OUTLINE 
DRAWING 
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OUTLINE DWG.C 


OUTUNE Ows. F 


F50-40-100 


F80-40-100 


F100-40-125 


F200-40-125 


F500-40-200 


F1000-40-225 


F50-45-100 


F80-45-100 


F100-45-125 


F200-45-125 


F500-45-200 


F1000-45-225 


F50-50-100 


F80-50-100 


F100-50-125 


F200-50-125 


F500-50-200 


F1000-50-225 
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80 
100 
200 
500 

1000 

50 

80 


Pater, Ipeteyss 


40 
40 
40 
40 
40 
45 
45 
45 
45 


45 


45 


50 
50 
50 
50 
50 


50 


200 


CAPACITY VOLTAGE RATING | CURRENT RATING 
(pf) (Peak kV) (rms amps) 
50 40 100 


100 
125 
125 
200 
229 
100 
100 
125 


125 


200 


225 


100 
100 
i piss: 


125 


225 


FIXED 
CERAMIC 
VacCap* 


CAPACITORS 


Sheet 2 of 2 


OUTLINE 
DRAWING 
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‘SIX # 6-32 TAPPED 
HOLES 3/6 DP 60° APART 
ON 3 3/6 0 Oc. 

BOTH ENDS. 


174-20 UNC 41/2 OP 
12 HOLES 30* APART 
ON 5.375 O14. RC. 


OUTLINE OwG G 


1/4~ 20 UNC x 1/2 OP 
12 HOLES 30°APART 
ON 6750 DIA. PC 
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J867A 


2 | a Talhah MEDIUM MU 
POWER TRIODE 


The Eimac 5867A is a power triode designed primarily for use in Indus- 
trial Heating applications. The large heat storage capacity of the graphite 
anode aids in compensating for the wide variations in loading generally 
associated with this type of sevrice. The 5867A is also suitable for use as an 
RF or AF Power Amplifier or Modulator. 


The 5867A is cooled by radiation from the plate and by circulation of 
forced-air through the base, around the envelope, and over the plate seal. 
Cooling is greatly simplified by using the Eimac SK-410 Air-System Socket 
and SK-406 Air Chimney. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
Filament: Thoriated Tungsten- - -— - 


® Voltage eS Pe oD eee ao? er ee 5.0 volts 
| Current een. aoe Wee! - Piney sa Ase, 13.5 14.7 amperes 
Amplification Factor (Eb=2500 V, Ib=100 ma) - - - 25 
Direct Interelectrode Capacitances 
eeicspiate @ ere eee Oe lll ee LO 6.2 uuf 
Prin ilmenite ee on nnn ee 6S 8.0 uuf 
(eli Pe ate al 6 0 rr i a ti 0.5 uuf 
ransconductance,(ib=-100;ma)- .- - - .=— - + 5,000 umhos 
Highest Frequency for Maximum Ratings - - - +f - 50 mc 
MECHANICAL 
eee as es etnies “5 Lee SR ee S| Gemseacdrawing 
Mounting ee eee ee ee ey | ee. Vertical," base,up. ol down 
oolinpwe re fee = beeen oe | Pe Seky sam seg-- Radiation and}forced:air 
Maximum Operating Temperatures: 
Pree seals’ = i 2 ae) AN Me ew Be 220°C 
Rasemeenisin= © 5s “s) <a iS. BIE CA ee 180°C 
Maximum Overal Dimensions: 
SED ce 7 Se eee cS es hor eA inches 
Diameter eee eee eect ge ee (| epee d. 406 Inches 
See WE ee en rr eer eee ee) Go 210 
@ Chimney ere er ee TOL et See ee re ee ee SKAOG 
Heat Radiator Connector - - - - - - - -~ = - - - - = = HR6 
ea Cet i eigen race nS RN, gm me 6 ounces 
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a hart 5867A 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


TYPICAL OPERATION 
CLASS-C FM Tel h 
S aheeaeeate (Frequencies below 50 mc., per tube) 


MAXIMUM RATINGS DC Plate Voltage - - ~- 2,000 3,000 4,000 volts 
DCPLATEVOLTAGE - - - 4,000 MAX. VOLTS crhgderthedlas adtmmratern) 8 thm th el Sa 
DCGRIDVOLTAGE - - - —500 MAX. VOLTS Dorettt dave Sect lae e) mery e GAD Clem SOIT 
DCPLATECURRENT - - - 400 MAX. Ma. Gereilc tnt ie rmemen coe nt! Fee vt Sine 
PLATE DISSIPATION - - - 350 MAX. WATTS Peak Positive Grid Voltage’ - 320 430 535 volts 
GRID DISSIPATION - -— - 30 MAX. WATTS DIN Stag POVOSRS > rol Ne adn es 
Plate Input Power - - = 800 1,090 1,520 watts 
*Approximate Value. Plate Output Power - -~ - 585 840 1,200 watts 


CLASS-C OSCILLATOR, INDUSTRIAL 
APPLICATION SINGLE PHASE, FULL WAVE 
RECTIFIER, UNFILTERED 


TYPICAL OPERATION 


MAXIMUM. RATINGS (Frequencies below 50 mc., per tube) 

DC PLATE VOLTAGE - - - 3,800 MAX. VOLTS DC Plate Voltage - . - - 2,750 3,500 volts 
DC GRID VOLTAGE - - - —500 MAX. VOLTS DC Plate Current . - - - 340 325ma 
DC PLATE CURRENT - - - 360 MAX. Ma. DC Grid Current - - - - - 60 65 ma 
PLATE DISSIPATION - - - 350 MAX. WATTS Grid Resistor - - - - - 3,330 4,500 ohms 
GRID DISSIPATION - - . 30 MAX. WATTS Plate Input Power - - - - 935 1,400 watts 
PLATE INPUT POWER - - - 1,500 MAX. WATTS Plate Output Power - - - - 685 1,100 watts 


CLASS-C OSCILLATOR, INDUSTRIAL 
APPLICATION SELF-RECTIFIED 


TYPICAL OPERATION 


MAXIMUM. RATINGS (Frequencies below 50 mc., per tube) 

PLATE VOLTAGE (r.m.s.)  -  - 4,500 MAX. VOLTS Plate Voltage (r.m.s.) Sk 3,000 4,000 volts 
DC GRID VOLTAGE wh hy sla be —500 MAX. VOLTS DC Grid Voltage aD ain Mam Ss —110 —280 volts 
DC PLATE CURRENT - - - 210 MAX. Ma. DC Plate Current a 180 190 ma. 
PLATE DISSIPATION - -— - 350 MAX. WATTS DC Grid Current- - - - - 32 35 ma. 
GRID DISSIPATION eto ey eta 30 MAX. WATTS Plate Input Power - - -— - 600 840 watts 
GRID RESISTOR .- = «= -~ 100,000 MAX. OHMS Plate Output Power - - -~— - 415 630 watts 
PLATE INPUTPOWER - -~ - 900 MAX. WATTS Grid Resistor et ek 3,000 5,500 ohms 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published 


characteristic curves and confirmed by direct tests. No allowance for circuit 
losses, either input or output, has been made. 


Ss} 5867A —— 


9 APPLICATION 


MECHANICAL 


Mounting 


The 5867A must be operated vertically, base 
up or down. A flexible strap must be provided 
between the heat dissipating plate connector 
and the external plate circuit. The tube must be 
protected from severe vibration and shock. 


Cooling 
Forced-air cooling is required to maintain 
base and plate seal temperatures below 180°C 
and 220°C, respectively. When using the Eimac 
SK-410 Air system socket and SK-410 Air Chim- 
ney, complete with the HR-6 Heat Radiator, a 
minimum air-flow in the base to anode direction 
of 12 cfm at sea level is required to provide ade- 
quate cooling at an inlet air temperature of 
50°C. This flow rate corresponds to a static 
pressure drop of 0.1 inches of water. At higher 
inlet air temperatures, higher altitudes, or at 
frequencies above 50 mc, the air flow rate must 
be increased to give adequate cooling. Cooling 
air must be supplied to the tube even when the 
filament alone is on during standby periods. 
2) When a socket other than the SK-410 is used, 
provisions must be made for equivalent cooling 
of the base, envelope and plate seals. In all 
cases, air flow rates in excess of the minimum 
requirements will prolong tube life. 


a 


ELECTRICAL 


Filament Voltage 


For maximum tube life the filament voltage, 
as measured directly at the filament pins, should 
be the rated 5.0 volts. Variations in the filament 
voltage must be kept within the range of 4.75 
and 5.25 volts. 


Grid Dissipation 

The rated grid dissipation of the Eimac 5867A 
is 30 watts. Grid dissipation is the approximate 
product of the dc grid current and the peak pos- 
itive grid voltage. In equipment where the plate 
loading varies widely, such as radiofrequency 
heating oscillators, care should be taken to in- 
sure that the grid dissipation does not exceed 
the 30 watt maximum. 


To prevent overheating of a grid pin by RF 
currents, it is advisable to connect all three grid 
pins into the circuit. 


Special Applications 


If it is desired to operate this tube under con- 
ditions widely different than those given here, 
write to Power Grid Tube Marketing, Eitel- 
McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recom- 
mendations. 


OIMENSIONS IN INCHES 
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3CX2500A3 


MEDIUM MU 
TRIODE 


The Eimac 3CX2500A3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500A3 is an exact replacement for the Eimac 3X2500A3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 

The tube has a rugged, low-inductance cylindrical filament-stem struc- 
ture, which readily becomes part of a linear filament tank circuit for V.H.F. 
operation. The grid provides thorough shielding between the input and 
output circuits for grounded-grid applications and is conveniently terminated 
in a ring between the plate and filament terminals. The 3CX2500A3 may 
be installed or removed without the aid of tools. 


ELECTRICAL GENERAL CHARACTERISTICS 
Filament: Thoriated Tungsten Min. Nom. Max. 
Wohi le }ot ee eet ie) Oe ae. 7 fic’ volts 
Current = - - - - - - - - - 49 54 amperes 
Amplification Factor - - - - - a ie- ats 19 26 
® Direct Interelectrode Capacitances 
: Grid-Plate - - - - - - - - - - - 16.8 PY H2 uuf 
Grid-Filament - - “1 =F) cS - - - - 29.2 40.2 uuf 
Plate-Filament - - - - - ~ - 0.6 1.2 uuf 
Transconductance (1b = 830 ma., Eb = 3000 v) - 20,000 umhos 
Highest Frequency for Maximum sases - - - - 75 mc 
MECHANICAL 
BQ OSE eee eS Cs oe Le en See drawing 
eae - Br Md = Eek) FW, lance. a ala te es - - - -=- = = = £Vertical, base down or up 
Cooling - - a ne a a ee 4 sl MS ee oe eh shy = FOrCOG Ak 
Maximum Anode ‘ey and ah merperhures - =) ps . ey Ot eee eS Pa Mee are tan, Wome SO 
Maximum Over-all Dimensions: 
Length er ee ee ee re ee 08 eb ease Anite an ask = Mie apie =. 8.6 Incnes 
2 ae - - - =. - - a Bs -  - Shi = - - oiling yp Mosie te), i= Sey nae 
Net Weight - - - - - - - - -  - - - - - - = - - - .25 pounds 
Shipping Weight Uvaracat ay Pete tat oa eeee| Beste oka OPP es Me So a awe ts Fm S17 DOUNGS 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 

OR OSCILLATOR eet aha Mie Yk lt ila Sede aie amie 
(Conventional Neutralized Amplifier — D-C Grid Voltage - - - - - - 300 —450 —500 volts 
Frequencies below 75Mc.) D-C Grid Current* - - - - 245 265 180 ma 
Class-C FM or Telegraphy (Key-down conditions, per tube) hee R- ee Input Voltage* Ge Or: oe ie: a pose: 

MAXIMUM RATINGS ZEN PRA Oey yn aN SRAM IDET kB 
D-C PLATE VOLTAGE - - - 6000 MAX. VOLTS Beton ne ee Pee Satie eon ee 
D-C PLATE CURRENT - - - 2.5 MAX. AMPS Plate Dissipation - - - - - - 2500 2500 2500 watts 
PLATE DISSIPATION - - - - 2500 MAX. WATTS Plate Power Output - - - - - 7500 10,000' 10,000 watts 

GRID DISSIPATION - - - - 150 MAX. WATTS IRENE VN fat 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 
AMPLIFIER Be Ba Voltage ew 2 eh 8 EE, Pad) 45007 “So0dvers 
: a ee ae ne 1.67. 1.47 1.25 am 
(Conventional Neutralized Amplifier — ear ao ata NOS Ya 450 500 5a vont 
Frequencies below 75Mc.) D-C Grid Current* - thes 180 140 150ma 
@ Class-C Telephony (Carrier conditions, per tube) Peak R-F Grid Input Voltage" A ees 685 715 760 volts 
MAXIMUM RATINGS Driving Power* : Leta! tn 125 100 115 watts 
D-C PLATE VOLTAGE - - - 5000 MAX. VOLTS sth Pacem ae Rote y 1h. ee oe ee ie pa: 
D-C PLATE CURRENT mah oe 2.0 MAX. AMPS age Dilented! TS ping gee 1670 1315 950 Res 
PLATE DISSIPATION = = ‘s=*) - 1670 MAX. WATTS Plate Power Output - - - - - 5000 5300 5300 watts 


GRID DISSIPATION - 150 MAX. WATTS 


*Apprcximate values. 


(Effective 9-1-64) Coyright, 1962 by Eitel-McCullough, Inc. 


_ dnt 3CX2500A3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE a - 6000 MAX. VOLTS 
D-C PLATE CURRENT - - - 2.5 MAX. AMPS 
PLATE DISSIPATION - = ay Ve 2500 MAX. WATTS 


GRID DISSIPATION - - -— - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - . 4000 5000 6000 volts 
D-C Grid Voltage! - - - - —150 -—190 —240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - - - 4.0 sae 3.0 amps 
Effective Load, Plate to Plate - - - - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power®* - - - 340 230 225 watts 
Max-Signal Nominal Driving Power* - - 170 115 113 watts 
Max-Signal Plate Output Power - - - 11,000 11,000 13,000 watts 


*Approximate values. 
1Adjust to give listed zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION,” POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling — 


Forced-air cooling must be provided to hold 
the ceramic-to-metal seals and anode core tem- 
perature below the maximum rating of 250°C. 
At ambient temperatures above 50°C, at higher 
altitudes and at operating temperatures above 
30 mc, additional air flow must be provided. Sea 
level and 10,000 foot altitude air-flow require- 
ments to maintain seal temperatures below 
200°C in 50°C ambient air are tabulated below 
(for operation below 30 mc). 


Anode-to-Base Air Flow! 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1500 oo 6 48 9 
2500 66 ip as 96 1.82 


Base-to-Anode Air-Flow 


Sea Level 10,000 Feet 


Anode 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
1500 aM! 6 47 9 
2500 57 1.0 83 125 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 

1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 
250°C. No separate air is required with base-to- 
anode airflow. 


Simultaneous removal of all power and air 
(as in the case of a power failure) will not 
ordinarily injure the tube, but it is recommended 
that cooling airflow continue for at least three 
minutes after filament power has been removed. 


Filament Voltage — 


The filament voltage, as measured directly at 
the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of 
from 7.12 to 7.87 volts. 


Bias Voltage — 


There is little advantage in using bias voltages 
in excess of those given under “Typical Opera- 
tion” except in certain very specialized applica- 
cations. Where bias is obtained from a grid 
resistor, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in 
the event of loss of excitation. 


Plate Voltage — 


The plate-supply voltage for the 3CX2500A3 
should not exceed 6000 volts. In most cases 
there is little advantage in using plate-supply 
voltages higher than those given under “Typical 
Operation” for the power output desired. 


Grid Dissipation — 


The power dissipated by the grid of the 
3CX2500A3 must never exceed 150 watts. Grid 
dissipation is the product of d-c current and 
peak positive grid voltage. 

In equipment in which the plate loading varies 
widely, such as oscillators used for radio-fre- 
quency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. 

In VHF operation, particularly above 75 Mc., 
the d-c grid current must not exceed 200 ma. 
under any conditions of plate loading. With 
lightly loaded conditions the grid driving power 
should be reduced so that the grid current does 
not exceed one-tenth of the plate current. 
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3CX2500A3 — 


DIMENSIONAL DATA 


5 | Vizlzir |x| |x) Q\ aAlm\|o|o |@ | > 


NOTES: 
1, 040 MAXIUM RUNOUT OF GRID CONTACT 
WITH 


CT _TQ Axi RMI 
BY_ANODE AND OUTER FILAMENT CONTACT _ 
SURFACE. 
ye MAXIUM Ri INNER FI 


3. DIMENSIONS IN INCHES. 


BOTTOM VIEW 


REMOVABLE GRID_ 
CONNECTOR WITH 
SPRING FINGERS 


S/R SSS 


OE CAPACITOR 
if 


% ory 


SPRING COLLET 
CONNECTORS FOR 
FILAMENT TERMINALS 


AIR INLET 


FLOATING CENTER 
CONNECTOR POST 


F CIRCUIT 


\ 


TYPICAL TUBE CONNECTORS AND STEM COOLING 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 
shown on the first page under 4000, 5000 and 6000 volts 
respectively. 
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8240, 
3W5000A1 


per hee our i Bis om & 
Lose : foe fe » Eee ae 
8 6 ee. Ewe SS 


LOW-MU 
WATER-COOLED 
TRIODE 


The Eimac 8240/3W5000A1 is a low-mu water-cooled power triode intended for 
use as an audio amplifier or modulator. The maximum rated plate dissipation is 
5000 watts. 

Two 3W5000A1’s in class-ABj audio service will deliver more than 10 kilowatts 
maximum-signal plate output power at 6000 plate volts without drawing grid current. 

The 3W5000A1 is electrically identical to the air-cooled 3X3000A1 except for its 
plate dissipating rating. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltarers =) aries amare mie ho ay SST AT 7.5 volts 
Current=) = =e eee = = nm = nM AD 54 amperes 
Rnpiitication Pana er | Tear Ste 4.4 5.6 
Direct Interelectrode Capacitances (Average) 
GridsPlate =) = = = =<2 = - = - spree WV uufd 
Carin ATONE et ee Ty AO 29 uufd 
Plate-Filamente = - - - - - -.-= 2 7 7. 2.5 uufd 
@ Transconductance (I, = 1.0 amp., Ep. =(9000V)..- - 11,000 umhos 
Maximuin Frequency: = ten =<" seen im tect OT TET 75 Mc 
MECHANICAL 
Se ee ee ie He ome tank ow Lam ee iy ee ee ee See outline drawing 
Mannting once = een ere em men Tee DT pT TG Vertical, base down or up 
eS col ly Se SONS fale? NTN lat eal ellie nt rea ae A Water and forced air 
Maximum Temperatures: 
Path lathen hells emt ee pe im om om me me em pe me TT 175. C 
OS PT ote PSE GD A Vy EE PSS Bill Ie any Meet peel ie oan ne tee ae renee o. 250° C 
Ogi, CATE BSS ES ee re a eek la aah ea Min ee 3.63 inches 
Maximise a ie ee = a em eT TT - - 12.6 inches 
SERRATE NS CP ES SS EN ES Rd ag! ae ad ga err - - - - 3.5 pounds 
Ter LG tO ee ee ie te mnavat eh } = 2c - 15 pounds 


rn nenener ee eee 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes) 
OR MODULATOR Class-AB, 
Class-AB, 
DC Plate Voltage - - - - 4000 5000 6000 volts 
MAXIMUM RATINGS (Per tube) DC Grid Voltage (Approx)* -860 -1080 -1300 volts 
Zero-Signal DC Plate Current 500 400 335 mA 


DC PLATE VOLTAGE 6000 MAX, VOLTS Max-Signal DC Plate Current 3.00 2.80 2.65 amps 
DC PLATE CURRENT 2.5 MAX.AMPERES Effective Load, Plate-to-Plate 2160 3320 4560 ohms 
PLATE DISSIPATION 5000 MAX, WATTS Peak AF Grid Input Voltage 


GRID DISSIPATION 50 MAX. WATTS (per tube) - - - - - 760 995 1250 volts 
Max-Signal Driving Power - 0 0 0 watts 
*Adjust to stated Zero-Signal DC Plate Cur- Max-Signal Plate Input 
. rent. Can be expected to vary +15%. Effect- Powers Ler a yeeF 12/0005’ 14;000~ 16.000 watts 
@ ive grid-circuit resistance must not exceed Max-Signal Plate Dissipation 
; 200,000 ohms. (per tube) - - - - 3000 3000 3000 watts 
Max-Signal Plate Output 
**At maximum signal without negative feed- Power +o es 6000 8000 10,000 watts 
back. Total Harmonic Distortion** 1.8 2.6 2.1 percent 


(Effective 8-15-64) Copyright 1963-64 by Eitel-McCullough, Inc. Printed in U.S.A. 
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APPLICATION 


MECHANICAL 


Mounting: The 3W5000A1 must be mounted vertically with its base up or down at the convenience of the designer. 
The filament connections should be made through spring collets and care must be taken not to impart strain to 
the terminals or base. 


The tube must be protected from severe shock and vibration during shipment and operation. 


Cooling: Sufficient cooling must be provided to maintain seal and anode core temperature at 175°C or below. 
Cooling water and air-flow must be started when filament power is applied and it is advisable to continue for 
two minutes after all voltages are removed. 


The table below lists minimum water-flow requirements to maintain tube temperatures below 175°C for various 
water-inlet temperatures. The water outlet temperature must not exceed 70°C and inlet water pressure must be 
less than 60 pounds per square inch. A separate air-flow supply of approximately six cubic feet per minute, 
directed into the filament structure is also required to maintain rated filament seal temperatures. This is best 
accomplished using a small diameter insulating tubing directed into the stem, between the filament seals. 


MINIMUM WATER COOLING REQUIREMENTS 


Plate Dissipation 


Flow 
Rate 
GPM 


Water Inlet 
Temp. 
(°C) 


Pressure 
Drop 
PSI 


Pressure 
Drop 
PSI 


Pressure 
Drop 
PSI 


Pressure 
Drop 
PSI 
DAS; 
3) 
3.8 
4.7 


Note: 
An extra 425 watts have been added to these plate dissipation figures in preparing this tabulation, to com- 
pensate for grid and filament dissipation. 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


ELECTRICAL 


Filament: The rated filament voltage for the 3W5000A1 is 7.5 volts and should not exceed this value by more 
than five percent if maximum tube life is to be realized. Reduction of filament voltage to about 7.2 volts will 
actuaily enhance tube life and provision should be made for this adjustment where the lower emission can be 
tolerated. 


Grid Operation: The grid dissipation rating of the 3W5000A1 is 50 watts. This is the product of the peak posi- 
tive grid voltage and average dc gridcurrent. When tubes are used in parallel in amplifier or modulator service, 
provision should be made for individual adjustment of bias voltage, in order to match the tubes. In practice, 
individual adjustment of drive voltage will not be necessary. 


Special Applications: If itis desired to operate the tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California, for 
information and recommendations. 


WATER INPUT 


COOLER UP 


WATER LINES 
/f, $0.0. COPPER TUBING 
WITH s S.AE. FLARE 
FITTING NUTS 


ee 


3W5000A1 Sef — 


DIMENSION DATA 


WATER _ INPUT 
COOLER DOWN 


ANODE COOLER 


_—— GRID 


(SEE NOTE 1) 


SS FILAMENT 
(SEE NOTE 2) 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


NOTES: 


i. 025" MAXIMUM RUNOUT OF INNER 
FILAMENT CONTACT SURFACE WITH 
RESPECT TO OUTER FILAMENT 
CONTACT SURFAGE. 


2. DIMENSIONS IN INCHES. 
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Effective 
GENERAL Date 
Eimac Field Representatives .......... ————— 
Tube Type Numbering System.......... 4-3-58 
OOS a ae 5-15-64 
Eimac and EIA Tube Number 
Cross Reference Sheet........ February ‘64 


Power Frequency Chart for Power Grid... --——— 
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PULSE MODULATORS 


PM Re oF nies Sis. d is tre a ee bias 1-22-60 
eS ak A 7-1-52 
CSUN 0 82 ee 7-1-52 
MMT ars Woasinve.c rvie's «os dis o 7-1-52 
LION 6 0 10-21-59 
OL 0 Sn 11-3-59 
ee is sa) cick G6, ds 5.010 Fe.eies 7-1-52 
CON oO ee re 6-1-63 
OUT) aco) See 8-1-64 
See D8 oa ih ove. fo\ace.iciy 4k acai aces 10 7-1-52 
SMMME REED x 0G le aia ole ia)ars-eie'e .0/0:0°% 3-16-64 
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(AS a 3-16-64 
SM EMME IMAS 57a cl s/0in/6,0,010:8'sie'e:s odo 6.08 3-16-64 
SUREMNMMEE RED, far) pip a. als) +n %0,ihiocs savecein 0 oi 2-1-52 
CREAN yo td gis Sc hus 5) Susuwsdicl> 2-15-62 
ESC as a re 2-15-63 
OAL a ee 7-15-62 
MSMR DAD hs 5 cess trts bids oye wiv S08 hs 12-1-63 
RRMA UDG oasis afciy v\eos fend. aes —_—— 
SONG Es er ae 3-20-62 
eR IE ee dvb Edis cts, ciadivie'b os 0h 4-1-54 
BME MMPEE xc ehrs «fey, ioitiniwk. sos sd 1-2-63 
ERMAN eA S SPI. Ne feiss 4 cuce9! a niet ata wie twine 1-2-63 
TRIODES 
MO SIN cts ce Mig hin ic cave 010% ois 10-25-62 
DUMP RARE ck cia aie os a. ccnig San vei’ 2-7-58 
ON VET ee on ee 6-1-62 
STATS A ORS 0 Nee ne 4-9-64 
BT A te 5 Sr a a 11-1-51 
MORMIUAS PRLS, wc. ck cea sieneaewascegas 1-1-63 
DISTARLOOAS/ IOUS, «0 628 5 d0.osisieeene oss 1-1-63 
Se CTA oh eh eee 10-1-63 
ee oT 1-1-63 
SPAN OUND SD. 5. 25cih!. isc a, xa 'ece aaclate.cua.e 5-1-63 
PEPER MMM Tigh isc: 5, evade Mecta Mal ave ca.a abi 6 1-1-63 
CMEC MME Sac rs s:cis ack Avice sd 5.¢:cpi0'4 © 2-1-65 
MEM MIA So chy eign ene ae os 11-1-63 
Ot Sane 6 cuts» an cen Ae + aon « 2-1-65 
3CX100A5/7289 & 3CX100F5/8250..... 5-1-62 
DAO TY BGA oi 5s 5 os BS Ra ieee 3 3-1-63 
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Ss AN GWA RYEeOus CA Cole OCR EN. t A 
WATER-COOLED 
POWER TRIODE 


The Eimac 3CW20,000H3 is a water-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio-frequency heating 
services. Its water-cooled anode is conservatively rated at 20 kilowatts of 
plate dissipation with low water flow and pressure drop. 


Input of 40 kilowatts is permissable up to 90 megacycles. Plentiful 
reserve emission is available from its 750 watt filament. The grid struc- 
ture is rated at 250 watts, making this tube an excellent choice for 
severe applications. 


GENERAL CHARACTERISTICS 
g> ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage See mis 3th eke 7.9 volts 
Current itt ie mm at 94 104 amps 


Amplification Factor- - - - 20 


Interelectrode Capacitances, Grounded Cathode: 
Grid-Filament - - - - 48 58 ppt 
Plate-Filament - - - - 1.2 1.5 ppt 
Grid-Plate - - - - - 30 38 ppt 


Frequency for Maximum Ratings- - - - - - 90 Mc 


MECHANICAL 
gC Rest ela) mind) inn tow im (it et ee ire. See ed Va per ve oot) oe See Outhine 


Operating Position - = = = = = © + © + «=. = Vertical, base up or down 
SOO UT ea Die elm Eom a im Dvhes eaten em fen ee eee an Water’and ForcedtAir 


Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - - + = =. © = = = 5 # 2 56 250°C 


Maximum Dimensions: 
Hato em Pete Sirs sigac ere allt. ee ee ee | | See Ontling 
Diameter = . - SPE - =e - - - - - - - - See Outline 


INECVVeigiitiemtes 8-9 = tee er ee aT ge Ne 12 pounds 


(Effective 2-1-65) Copyright 1965 by Eitel-McCullough, Inc. 


= Snr 3CW20,000H3 


RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS: 


DC PLATE VOLTAGE - - - -  - 12,000 VOLTS 
DC PLATE CURRENT -~ - a 4.0 AMPS 
DC GRID VOLTAGE oJ ts - -  -—1000 VOLTS 
DC GRID CURRENT Shee. Seer 0.6 AMP 
PLATE INPUT POWER -~ - - = 40 KW 
PLATE DISSIPATION 

(NOMINAL) - - -— - a et a 20 KW 


TYPICAL OPERATION* 


DC Plate Voltage - 7000 10,000 volts 


DC Plate Current - - - - 4.0 4.0 amps 
DC Grid Voltage - - - 07 0S OOnVoliS 
DC Grid Current - - - - BLT AS: .315 amps 
Peak Positive Grid Voltage -_ - 340 340 volts 
Driving Power - - - - - 260 340 watts 
' Plate Input Power - - - - 28 40 kw 
Plate Dissipation  - - - - 9 12 kw 
Plate Output Power ch yee = 19 28 kW 


720 1270 ohms 


Approximate Load Impedance 
*Loaded Conditions 


APPLICATION 


ELECTRICAL 

Filament 

The rated filament voltage for the 3CW20.- 
0O0O0HS3 is 7.5 volts. Filament voltage, as meas- 
ured at the tube, should be maintained at this 
value for consistent performance and maximum 
tube life. In no case should it be allowed to vary 
from 7.5 volts by more than plus or minus five 
percent. 


Control Grid Operation 

The grid current rating is 0.6 ampere dc. This 
value should not be exceeded for more than very 
short periods such as during tuning and over- 
current protection in the grid circuit should be 
provided. Ordinarily it will not be necessary to 
operate with more than 0.2 to 0.4 amp grid 
current to obtain reasonable efficiency. In indus- 
trial heating service with varying loads, grid 
current should be monitored continuously with 
a dc current meter. The maximum grid dissipa- 
tion rating is 250 watts. 


Plate Operation 

Maximum plate voltage rating of 12,000 
volts and maximum plate current of 4.0 amps 
should not be applied simultaneously as rated 
plate dissipation may be exceeded. The 40 kilo- 
watts input rating applies for Class C amplifier 
or oscillator service with no modulation. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an over-load or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are es- 
pecially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


High Frequency Operation 

The 3CW20,000H3 is usable to 140 Mc. At 
this frequency, plate voltage must be reduced to 
7000 volts in Class C service. 


MECHANICAL 
Mounting 
The 3CW20,000H3 must be mounted verti- 
cally, either base up or down. 


Cooling 

The anode of the 3CW20,000H3 is cooled by 
circulating water through the integral anode- 
water jacket. The table below lists minimum 
water-flow rates at various plate dissipation 
levels. The table is based upon a water tempere- 
ture rise of 20°C. 


MINIMUM COOLING WATER-FLOW REQUIREMENTS 


Plate Pressure 
Dissipation Drop 
(kW) (psi) 


Since power dissipated by the filament repre- 
sents 750 watts and grid dissipation can reach 
250 watts, 1000 watts has been added to anode 
dissipation in preparing this tabulation. 


The cooling table assumes that the maximum 
outlet-water temperature will be below 70°C to 
preclude “spot” boiling. 

Additional forced-air cooling of the tube’s 
base is also required to maintain ceramic-to- 
metal seal temperatures below the 250°C maxi- 
mum. Approximately 40 cfm of cooling air 
directed into the base structure will generally 
satisfy this requirement. 


Special Application 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Tube Div., Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, Calif. for 
information and recommendations. 
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EITEL-McCULLOUGH, INC. orto ial 
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WATER-COOLED 
POWER TRIODE 


The Eimac 3CW30,000H3 is a water-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio-frequency heating 
services. Its water-cooled anode is conservatively rated at 30 kilowatts of 
plate dissipation with low water flow and pressure drop. 


Input of 60 kilowatts is permissable up to 90 megacycles. Plentiful 
reserve emission is available from its one kilowatt filament. The grid 
structure is rated at 500 watts making this tube an excellent choice for 
severe applications. 


GENERAL CHARACTERISTICS 
@ ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage et ASA TE TRE pre 6.3 volts 
Current aot Frat OR Sas) Tate Fm 152 172 amps 


Amplification Factor- - - - 20 


Interelectrode Capacitances, Grounded Cathode: 
Grid-Filament - - - - 48 58 ppt 
Plate-Filament - - - - 1.2 1.5 ppt 
Grid-Plate - - - - - 30 38 ppt 


Frequency for Maximum Ratings- - - - - - 90 Mc 


MECHANICAL 
ee GRR erea te me mm el on es te meee meee ad . SCONCE 


Operating Position nin ieee iweieiewent! my! aoe MS PURE tc “Vertical, base up or, down 
Coolivigthi-s eles Hi bee re liye eee) = Mise) et, yey ossee 9), p> Water. and ForcedsAir 


Maximum Operating Temperatures: 
Ceramic to-MetaltSealsinwemegnt ih  sieiee i ie cs oP ctl ee Tau hry cer ewan 250°C 


Maximum Dimensions: 
HIGIRDY se ee ee ee At Sy a S's. See Orne 
Diameter ee er ae wy a a ns gee ge we CCL TAL Ee 


Py INBEV GION ern ma a Re ew mm ee Al 12 pounds 


(Effective 2-1-65) Copyright 1965 by Eitel-McCullough, Inc. 
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RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS: 


DC PLATE VOLTAGE - - So er 2 OOO VOLTS 
DG SPLATE.CURRENT  a-30) = ae hae ee 6.0 AMPS 
DC GRID VOLTAGE - - - -  - —1000 VOLTS 
DC GRID CURRENT ry i UPSD 1263 1.0 AMP 
PLATE INPUT POWER -~ - a a Side 60 KW 
PLATE DISSIPATION 

(NOMINAL) - - -— - Bd eh ie: 30 KW 


Note: “TYPICAL OPERATION” data 
circuit losses has been made. 


TYPICAL OPERATION* 


DC Plate Voltage 7000 10,000 volts 


DC Plate Current - - - - 6.0 6.0 amps 
DC Grid Voltage - = Bee - —600 -—800 volts 
DG\GriadfCurrent. |7-a t= > =4r= .66 .315 amps 
Peak Positive Grid Voltage -_ - 440 360 volts 
Driving Power - - - - - 660 365 watts 
Plate Input Power - - -~ - 42 60 kw 
Plate Dissipation - - -— - 12 18 kw 
Plate Output Power Spl) ich ks 30 42 kw 


Approximate Load Impedance 600 750 ohms 


*Loaded Conditions 


obtained by calculation from published characteristic curves. No allowance for 


APPLICATION 


ELECTRICAL 
Filament 
The rated filament voltage for the 3CW30,- 
000H3 is 6.3 volts. Filament voltage, as meas- 
ured at the tube, must be maintained at 6.3 
volts plus or minus five percent for maximum 
tube life and consistent performance. 


Control Grid Operation 

The grid current rating is one ampere dc. This 
value should not be exceeded for more than very 
short periods such as during tuning and over- 
current protection in the grid circuit should be 
provided. Ordinarily it will not be necessary to 
operate with more than 0.4 to 0.6 amperes grid 
current to obtain reasonable efficiency. In in- 
dustrial heating service with varying loads, grid 
current should be monitored continuously with 
a dc current meter. The maximum grid dissipa- 
tion rating is 500 watts. 


Plate Operation 

Maximum plate voltage rating of 12,000 volts 
and maximum plate current of 6.0 amperes dc 
should not be applied simultaneously as rated 
plate dissipation may be exceeded. The 60 kilo- 
watts input rating applies for Class C amplifier 
or oscillator service with no modulation. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are es- 
pecially important in industrial service with its 
wide variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


High Frequency Operation 

The 3CW30,000H3 is usable to 140 Mc. At 
this frequency, plate voltage must be reduced to 
7000 volts in Class C service. 


MECHANICAL 
Mounting 


The 3CW30,000H3 must be mounted verti- 
cally, either base up or down. 


Cooling 


Anode cooling is accomplished by circulating 
water through the integral anode-water jacket. 


The table below lists the minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, the out- 
let water temperature must not exceed 70°C nor 
should inlet water pressure exceed 60 psi. This 
table is based upon 20°C temperature rise. 


MINIMUM WATER-COOLING REQUIREMENT 


Plate Pressure 
Dissipation Drop 
(kW) (psi) 


Additional forced-air cooling of the tube’s 
base is also required to maintain ceramic-to- 
metal seal temperatures below the 250°C maxi- 
mum. Approximately 50 cfm of cooling air 
directed into the base structure will generally 
satisfy this requirement. 


Special Application 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to Power Grid Tube Div., Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, Calif. for 
information and recommendations. 
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EITEL-McCULLOUGH, INC. 
Sy ANN aE MS MUNCIE ES ORNS A RADIAL-BEAM 


POWER TETRODE 


The 4X250B is a compact, forced-air cooled, external-anode radial-beam tetrode 


with a maximum plate dissipation rating of 250 watts. The 4X250B is capable of pro- r j 
ducing 390 watts of output power at frequencies up to 175 megacycles, and at the = == 


maximum rated frequency of 500 megacycles a minimum of 225 watts may be obtained. Gama 
The 4X250B has low driving-power requirements and is capable of producing 
4X250B 


MADE IN U.S.A 


up to 70 watts of output power with a plate supply of 500 volts, making it an ex- 
cellent choice for mobile applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. -Max. 
Heating Time - - - - = - - - - 30 60 seconds 
Cathode-to-heater Potential - - - - - + 3 : +150 volts 
Heater: Voltage 4X250B - . - - - - : Zig Rs - 6.0 volts 
Current | 4X250B - . - - - . - = aS) 2.9 amperes ' 
Amplification Factor (Grid-to-Screen) - - = - - - 4.4 6.0 aS 
Transconductance (l,—200 ma) - - - - - - See) 22000 umhos 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - - - = ~ = = 3 . -14.2 a2 uuf 
Output - - Z - : = - - - - - 4.0 5.0 uuf 
Feedback = = s = 4 z = = = 0.06 uuf : 
Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Nom. Max. 
Input - = 3 _ = 2 e A 2 = = ~ A = = - = : = 13.0 uuf 
Output = - F : : E : = - = = - - s : 5 4.0 5.0 uuf 
Feedback = : = < ~ : < = + - - a - - - - = (a Xof uuf 
Frequency for Maximum Ratings - = : = - - : Z = . - 2 - z e =, ao eo00eeme 
MECHANICAL 
Base - - - - - - - : - - - - - - : - - - - - - Special 9-pin 
Maximum Operating Temperatures: 
Glass-to-Metal Seals - 2 - - - - - - - - - - - - : - - - L752nC 
Ceramic-to-Metal Seals - - - - - - - - - - - - - - - - - 250° C 
Anode Core - - - - - - : = - - - - - = 5 = : = : 25020G 
Recommended Socket - - - - - - - - - - - - - - - - - - Eimac SK-600 Series 
Operating Position = - - - : - = - - - - - : - : “ 2 - - - DANY, 
Maximum Dimensions: 
b& Height - - - - - - - : - - - - : . - - - : - 2.464 inches 
b Seated Height - - - - - - - - - - - - - - - . - : 1.910 inches 
Diameter - - - - - - - . - - - : - - - - - - - 1.640 inches 
Cooling = a : - = - = - = - - - - - - - - - : - - Forced Air 
Net Weight - - = - - - - - - - - - - - - - - - - 4 ounces 
Shipping Weight PAncronimata) 3 : - - - - . . - - - - - - - - - 1.6 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION scsi Goa! Se 
OR OSCILLATOR D-C Plate Voltage - - - 500 1000 1500 2000 2000 volts 
D-C Screen Voltage - - - 250 250 250 250 300 ~— volts 
Class-C Telegraphy or FM Telephony D-C Grid Voltage - - - - —90 —90 —90 —90 —90 volts 
(Key-down conditions) D-C Plate Current - - - - 250 250 250 250 250 ma 
MAXIMUM RATINGS D-C Screen Current” - - co 45 38 21 a be ma 
D-C PLATE VOLTAGE - - -  - 2000 MAX. VOLTS ne Grid. Voltage Eas ae A RE te ec 
ge* - - Lae 4 12 all2 — volts 
D-C SCREEN VOLTAGE - - - - 300 MAX. VOLTS Driving Power*  - OT EH Ae FR) — watts 
D-C GRID VOLTAGE i - - —250 MAX. VOLTS Plate Input Power - - - - 125 250 375 500 500 watts 
D-C PLATE CURRENT = = 2 - 250 MAX. MA Plate Output Power : : oO eh GOs? BOT 3 70 225** watts 
PLATE DISSIPATION : ts ‘ 3 250 MAX. WATTS Heater Voltage - - - w.6.0 7.6.0, 16:00756.0 5.5 volts 
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION = - - - 2 MAX. WATTS **Measured values for a typical cavity amplifier circuit. 


(Effective 1-1-60) Copyright 1960 by Eitel-McCullough, Inc. b> Indicates change from sheet dated 8-18-58 
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PLATE-MODULATED RADIO-FREQUENCY E 
AMPLIFIER TYPICAL OPERATION (Frequencies up to 175 Mc) 
Class-C Telephony (Carrier conditions) D-C Plate Voltage - - - = - - 500 1000 1500 volts 
MEG MUMERAUN Es D.C. Gilg Voltages, 3 2s aes ager mere 
D-C PLATE VOLTAGE - - -  ~- 1500 MAX. VOLTS © Plate#Citans lca th nese on es a 
D-C Plate C fi - - . - - 200 200 200 
D-C SCREEN VOLTAGE- - - ~- 300 MAX. VOLTS D.Ceséreah Carranit | ha nn Rees alas a 
D-C GRID VOLTAGE - - - —250 MAX. VOLTS D-G. Grid) Current® 9)-0) sna 5 14 14 ma 
D-C PLATE CURRENT M A, n - 200 MAX. MA Peak R-F Grid Input Voltage* - - - 118 117 117 volts 
Driving Power* - - - - : - - 18 ez, 1.7 watts 
PLATE DISSIPATION - - - - 165 MAX. WATTS platen inpl el bow col tan ee a 200 300 waite 
SCREEN DISSIPATION - - - - 12 MAX. WATTS Plate Output Power - = = «© = = 60 145 235 watts 
GRID DISSIPATION - - - - 2 MAX. WATTS *Approximate values. 
AUDIO-FREQUENCY AMPLIFIER OR WERE MECH ie wearin 
MODULATOR D-C Screen Voltage - - 2 = : - 350 350 350 volts 
Class-AB, D-C Grid Voltage! - - - - - —55 —55 —55 volts 
Zero-Signal D-C Plate Current - - - 200 200 200 ma 
MAXIMUM RATINGS (Per tube) Max-Signal D-C Plate Current - - - 500 500 500 ma 
D-C PLATE VOLTAGE = = a - 2000 MAX. VOLTS Max-Signal D-C Screen Current - - - 20 16 10 ma 
D-C SCREEN VOLTAGE - - - - 400 MAX. VOLTS Effective Load, Plate to Plate - = 3500 6200 9500 ohms 
D-C PLATE CURRENT x ps -s - -250 MAX. MA Peak A-F Grid Input Voltage (per tube)* - 50 50 50 volts 
Driving: Power @=7) =") =) = | 5-5) Fg 0 0 0 watts 
PLATE DISSIPATION i . i fs 250 MAX. WATTS Max-Signal Plate Output Power - - - 240 430 600 watts 
SCREEN DISSIPATION - - - = 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies up to 175 Mc) 
Class-AB, (Carrier conditions) D-C Plate Voltage - - : - - - 1000 1500 2000 volts 
MAXIMUM RATINGS meme, be eee 
D-C PLATE VOLTAGE - - -  ~- 2000 MAX. VOLTS Zero-Signal D-C Plate Current - - - 100 100  100ma 
D-C SCREEN VOLTAGE - - : - 400 MAX. VOLTS peed Mii? = ¢ 6 ss & 6 TRY 150 150 ma 
D-C PLATE CURRENT - - : - 250 MAX. MA ee noone velba: St ee) 3 = —4 ma 
eak R- ri oltage* - - - - - 25 25 25 volts 
PLATE DISSIPATION - - - - 250 MAX. WATTS Blake Output bow arent ee es, s jue 
SCREEN DISSIPATION” - - - - 12 MAX. WATTS *Apploximatenvalier 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


eS 


TYPICAL OPERATION (Frequencies up to 175 Mc, peak-envelope 
conditions except where noted) 


D-C Plate Voltage - - z - - - 1000 1500 2000 volts 
D-C Screen Voltage - - - - - = 350 350 350 volts 
RADIO-FREQUENCY LINEAR AMPLIFIER D.C. itd’. Vollageuee Gainer Caen een 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) Zero-Signal D-C Plate Current  - - - 100 100 100 ma 
MAXIMUM RATINGS Peak R-F Grid Voltage* - - : - - 50 50 50 volts 
D-C Plate C Wee - - - . - 250 250 250 
D-C PLATE VOLTAGE - - -  - 2000 MAX. VOLTS OC Serceth Cinciiee MS Re nnn fo aee tae 
D-C SCREEN VOLTAGE - - . - 400 MAX. VOLTS Plates Input Powers = nee n-ne 250) 375 500 watts 
D-C PLATE CURRENT - Ps Ps - 250 MAX. MA Plate Output Power - - - - - = 120 215 300 watts 
PLATE DISSIPATION . . - 250 MAX. WATTS Two-Tone Average D-C Plate Current - - 190 190 190 ma 
. ¥ Two-Tone Average D-C Screen Current* - 2 —l —2 ma 
SCREEN DISSIPATION” - - . - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 2 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by 
means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage 
is applied. 
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APPLICATION 


MECHANICAL 

Mounting—The 4X250B may be operated in any 
position. An Eimac Air-System Socket, SK-600 series, 
or a socket having equivalent characteristics, is re- 
quired. Sockets are available with or without built-in 
screen by-pass capacitors and may be obtained with 
either grounded or ungrounded cathode terminals. 

The tube will fit in a standard Loktal socket, but 
use of the Loktal socket is not recommended. The 
use of a Locktal socket in the usual way does not pro- 
vide for cooling the base of the tube. 
Cooling—Sufficient cooling must be provided for the 
anode, base seals and body seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals pan VAG 
Glass-to-Metal Seals s Ryda & 
Anode Core BAOAG 


Air requirements to maintain seal temperatures at 
175°C in 50°C ambient air are tabulated below. 
These requirements apply when the Eimac SK-600 or 
SK-610 socket is used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate 2 Pressure : Pressure 
Dissipation 


Drop (Inches 
of Water) 


Drop (Inches 
(Watts) of Water) 


The blower selected in a given application must be 
capable of supplying the desired airflow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. The blower 
must be designed to deliver the air at the desired 
altitude. 


ENCLOSED CHASSIS 


PRESSURIZED) 


BLOWER BLOWER 


When exhaust air is restricted by a closed compartment (dotted lines), ma- 
nometer return must be made to the compartment, not to free atmosphere. 


METHODS OF MEASURING PRESSURE DIFFERENTIAL 


At 500 Mc. or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the cool- 
ing air flow must be maintained during standby peri- 
ods when only the heater voltage is applied to the 
tube. The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, which 
might interfere with effective cooling. 

If cooling methods other than forced air are used, 
if the recommended air-flow rates are not supplied or if 


be Indicates change from sheet dated 1-3-58 


there is any doubt that the cooling is adequate, it 
should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness. One 
method of measuring the surface temperatures is by 
the use of a temperature-sensitive lacquer. When 
temperature-sensitive materials are used, extremely 
thin applications must be used to avoid interference 
with the transfer of heat from the tube to the air 
stream, which would cause inaccurate indications. 
Vibration—These tubes are capable of satisfactorily 
withstanding ordinary shock and vibration, such as en- 
countered in shipment and normal handling. The tubes 
will function well in automobile and truck mobile 
installations and similar environments. However, when 
shock and vibration are expected to exceed approxi- 
mately 5g units, it is suggested that the Eimac 
4CX300A be employed. 


ELECTRICAL 


Heater—The rated heater voltage for the 4X250B is 
6.0 volts and this voltage should be maintained as 
closely as practicable. Short-time variations of the 
voltage of +10% of the rated value will not damage the 
tube, but variations in performance must be expected. 
The heater voltage should be maintained within +5% 
of its rated value to minimize variations in performance 
and to obtain maximum tube life. 


At frequencies above approximately 300 mega- 
cycles transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power di- 
verted to heating the cathode by back-bombardment 
will depend upon the frequency, the plate current, and 
driving power being supplied to the tube. When the 
tube is driven to maximum input as a “straight- 
through” class-C amplifier, the heater voltage should 
be reduced according to the table below: 


Freqency, Mc. 4X250B 
300 and lower 6.0 volts 
301 to 400 5.75 volts 
401 to 500 5.50 volts 


In no case should the heater of the 4X250B be 
operated at less than 5.4 volts. 


Cathode Operation—The oxide-coated unipotential 
cathode must be protected against excessively high 
emission currents. The maximum rated d-c input cur- 
rent is 200 milliamperes for plate-modulated operation, 
and 250 milliamperes for all other types of operation 
except pulsed. 

Higher cathode currents are permitted in pulsed 
operation and the maximum permissible pulse currents 
will depend entirely on the pulse lengths and the 
pulse repetition rates. The maximum rated pulse plate 
current of 6.0 amperes may be used only when the 
pulses do not exceed five microseconds in duration, 
and when the repetition rate does not exceed 1000 
pulses per second. The curve of Fig. 2 shows the 
maximum permissible pulse currents and pulse dura- 
tions for repetition rates of 1000 pps or less. For 
higher repetition rates the indicated pulse durations 
must be shortened by the factor 1000/n, where n is 
the number of pulses per second. 
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The cathode is internally connected to the four 
even-numbered base pins, and all four of the cor- 
responding socket terminals should be used to make 
connection to the external circuits. At radio frequencies 
it is important to keep the cathode leads short and 
direct and to use conductors with large areas to mini- 
mize the inductive reactances in series with the 
cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before cther 
operating voltages are applied. Where the circuit de- 
sign requires the cathode and heater to be operated 
at different potentials, the rated maximum heater-to- 
cathode voltage is 150 volts regardless of polarity. 


Control-Grid Operation— The maximum rated d-c 
grid bias voltage is —250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio and 
radio-frequency amplifiers the grid dissipation usually 
will not approach the maximum rated power. At op- 
erating frequencies above the 100-megacycle region, 
driving-power requirements for amplifiers increase no- 
ticeably until at 500 megacycles as much as 30 watts 
of driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit losses 
other than the grid dissipation, so that the grid dissi- 
pation is only slightly increased. Satisfactory 500- 
megacycle operation of the tubes in a stable, “straight- 
through” amplifier is indicated by grid-current values 
below approximately 25 milliamperes. 


The grid voltage required by different tubes may 

vary between limits approximately 20% above and 
below the center value, and means should be provided 
in the equipment to accommodate such variation. It is 
especially important that variations between individual 
tubes be compensated when tubes are operated in 
parallel or push-pull circuits, to assure equal load 
sharing. 
Screen-Grid Operation—The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that level. 
The product of the peak screen voltage and the indi- 
cated d-c screen current approximates the screen input 
power except when the screen current indication is 
near zero or negative. 


In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the peak 
screen voltage is equal to the d-c screen voltage. 


When signal voltages appear between screen and 
cathode, as in the case of screen-modulated ampli- 
fiers or cathode-driven tetrode amplifiers, the peak 
screen-to-cathode voltage is the sum of the d-c screen 
voltage and the peak a-c or r-f signal voltage applied 
to screen or cathode. 

Protection for the screen can be provided by an 
over-current relay and by interlocking the screen sup- 
ply so that the plate voltage must be applied before 
screen voltage can be applied. 

The screen current may reverse under certain con- 
ditions, and produce negative current indications on 
the screen milliammeter. This is a normal characteristic 
of most tetrodes. The screen power supply should be 
designed with this characteristic in mind, so that the 


correct operating voltage will be maintained on the 
screen under all conditions. A current path from screen 
to cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron tube 
shunt regulator connected between screen and cathode 
and arranged to pass approximately 15 milliamperes 
per connected screen. An electron tube series regulator 
can be used only when an adequate bleeder resistor 
is provided. 


Self-modulation of the screen in plate-modulated 
tetrode amplifiers using this tube may not be satisfac- 
tory because of the screen—voltage—screen—current 
characteristics. Screen modulation from a tertiary wind- 
ing on the modulation transformer or by means of a 
separate small modulator tube will usually be more 
satisfactory. Screen-voltage modulation factors between 
0.75 and 1.0 will result in 100% modulation of plate- 
modulated r-f amplifiers using the 4X250B 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 250 watts. In plate-modulated applica- 
tions the carrier plate-dissipation power must be lim- 
ited to 165 watts to avoid exceeding the plate-dissipa- 
tion rating with 100% sine-wave modulation. The 
maximum dissipation rating may be exceeded for brief 
periods during circuit adjustment without damage to 
the tube. 


At frequencies up to approximately 30 megacycles 

the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies, a circular clamp 
or spring-finger collet encircling the cylindrical outer 
surface of the anode cooler should be used. 
Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good engi- 
neering practice to provide for individual metering 
and individual adjustment of the bias or screen voltage 
to equalize the inputs. 


Where overload protection is provided, it should 
be capable of protecting the surviving tube/s in the 
event that one tube should fail. 


UHF Operation—The 4X250B is useful in the UHF 
region. UHF operation should be conducted with heavy 
plate loading, minimum bias and the lowest driving 
power consistent with satisfactory performance. It is 
often preferable to operate at a sacrifice in efficiency 
to obtain increased tube life. 


Some of the added circuit loss observed in UHF 
operation is in the base insulator of the tube. It is 
sometimes necessary to use more than the recom- 
mended minimum air-flow rates to maintain safe oper- 
ating base temperatures at UHF. 


These tubes may be used in frequency multiplier 
applications. Such operation results in low plate effi- 
ciency and requires high driving voltages. If the fre- 
quency multiplier is used as an output power stage, 
it is preferable to operate the final tube as a frequency 
doubler rather than a frequency tripler. 


Special Applications—If it is desired to operate these 
tubes under conditions widely different from those 
given here, write to Application Engineering Depart- 
ment, Eitel-McCullough, Inc., San Carlos, California, 
for information and recommendations. 
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EIMAC 4X250B 
PULSE PLATE CURRENT 
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PIN NO. I- SCREEN GRID 

PIN NO. 2-CATHODE 

PIN NO. 3-HEATER 

PIN NO. 4-CATHODE 

PIN NO. 5-DO NOT USE FOR .OO5R.MINAALTERNATE TO M&U 
EXTERNAL CONN. 

PIN NO. 6-CATHODE 

PIN NO. 7- HEATER 

PIN NO. 8- CATHODE 

CENTER PIN - CONTROL GRID 


% CONTACT SURFACE 


4X250B 


0002 009T 


SauadWV — LNIYYND aid -—-——— 
SaYadWV — LNAYYND Naas -—-—- _ 
SIUsdWV — LN3IYYND 3ALV1d 


SLIOA O0O€ — JOVLIOA GID OL N3dYNDS 


SOLLSTUALOVYUVYHO 
LINFXHYND INWLSNOD 


qia~do qwFaqannoyursd 


TYOIdAL 
d0scXv OVIWIA 


SLIOA — JDVLIOA Glad OL ILV 1d 


0021 


008 


007 


08 + 


09 + 


OV + 


02 + 


0g- 


SLIOA — JDSVLIOA GIuS OL JGOHLVD 


4X250B 


0002 0091 


SauadWV — LNAYUND Giud -—-——— 


SauadWV — LNIYUND NAqUS --—-—- — 
SauadWV — LNIYYND ALV 1d 
SLIOA OSE — JOVLIOA N3deudS 


SOLLSIYALOVYVWHO 
LNAYHNO LNYLSNOO 
TYOIdAL 
a0SZXv OVNIA 


SLIOA — JDVLIOA ALV 1d 


0021 


008 


007 


oot- 


SLIOA — JDVLIOA Gidd 


SLIOA — ADVLIOA 3LV1d 


002 0002 00ST 0001 


SauadWV — LNAYYND NIzYDS 
SauadWV — LNAYUND ALV 1d 


SLIOA 0SZ — JADVLIOA N3FYNOS 


SOLLSIYALOVYVHO 
INSJYYNO LINYLSNOO 
TWOIdAL 
d0SzX? OVINIA 


4X250B 


00S 


ee eee ee ee 


oe jon 


Ot 


SLIOA — JDOVLIOA GikddS 


Printed in U.S.A, 83457 


The Eimac 5CX1500A is a ceramic and metal power pentode designed 
to be used as a Class-AB, linear amplifier in audio or radio-frequency ap- 
plications. Its characteristic low intermodulation distortion makes it espe- 
cially suitable for single sideband service. The filament is a rugged mesh type. 


The tube is also recommended for use as a Class-C radio-frequency 
power amplifier, and plate-modulated radio-frequency power amplifier. 


GENERAL CHARACTERISTICS 


OCXIS00A 


RADIAL BEAM 
POWER PENTODE 


5CX1500A 


| s 
| | MADEIN USA 


|e 


oR 

ELECTRICAL Min. Nom. Max. q 3 
Filament: Thoriated Tungsten Mesh < 

Moltage ~~. = eo 9 e-Re 5:0 volts oe a 

RetTeNG (a) = Meet oe ey 40 amps q Yaz: 
Amplification Factor (Grid Screen) - 5.5 . % a ee 
Transconductance (at Ib=1.0 amp, 

Ec2=500 volts, Eb=2000 volts )- 24,000 uwmhos 
Frequency For Maximum Ratings - 110 Mc 
Direct Interelectrode Capacitances, Grounded Cathode: 

Input = et Malin at Rane hyn 77 ppt 

Outpute 2) fay) Pa tee ae 16 pet 

Feedback See ert oh ch ale 0.11 ppt 
MECHANICAL 
Pao ee ee | | = Special xingvand: breechblock terminal suriage. 
Mar iaiiinimocalebempecraturemursl cet ai inc es ee ee 250°C 
Maximum Anode Core Temperature Pav ES ee i ee Re 250°C 


Recommended Socket - - . P 3 r pe 
Recommended Air Chimney - : - “ E 
Operating Position Seep ee Pee bE Leta il nan 


Maximum Dimensions: 
Height - : = ms ! 2 2 = z ‘ 
Diameter - . = - 3 : a 7 " 


Goolitipemeer- ie) kn euienies Went r = 
USP, ETE Tg SIN el 7 real oro On 
Shipping Weight (Approximate) - - - - - 


(Effective 2-15-65) © Eitel-McCullough, Inc. 1965 


Eimac SK840 series 
- - Eimac SK-806 


- - Axis vertical, base up or down 


- - 5.0 inches 
- - 3.4 inches 


- - Forced Air 
- - 30 ounces 


-  - 3 pounds 


— hrf 5CX1500A 


RADIO-FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION 


OR OSCILLATOR DC Plate Voltage - - - 3000 4000 4500 ae 
2 legraphy or FM Telephon DC Screen Voltage - - - 500 500 500 volts 
Tea as mia \r, DCGrid Voltage - - ‘- —200 —200 —200 volts 
DC Suppressor Voltage -_ - 0 0 0 volts 
MAXIMUM RATINGS DC Plate Current - - 900 800 900 mA 
DC PLATE VOLTAGE - - - - 5000 MAX. VOLTS DC Screen Current - - - 94 66 88 mA 
DC SCREEN VOLTAGE - - - = - 750 MAX. VOLTS DC Grid Current - - - 35 25 34 mA 
DC PLATE CURRENT -~ - - = 1.0 MAX. AMPS Peak R-F Grid Voltage -~ - 255) 245.) 255 vorts 
PLATE DISSIPATION - - - - 1500 MAX. WATTS Driving Power - - - 9 6.5 9 watts 
SCREEN DISSIPATION -~— - - = 75 MAX. WATTS Plate Output Power - - 1980 2350 3180 watts 
GRID DISSIPATON - -~— - - = 25 MAX. WATTS Plate Dissipation - -  - 720 850 870 watts 
SUPPRESSOR DISSIPATION - - - 25 MAX. WATTS Resonant Load Impedance - 1570 2240 2520 ohms 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER DC Plate Voltage - - - - - 2500 3200 volts 
Class-C Telephony (Carrier Conditions unless noted) me Grid Voltage é pay SA Pee ae Eos vals 
DC Suppressor Voltage - - - - 0 0 volts 
MAXIMUM RATINGS AX. VOLTS Peak AF Screen Voltage 
DC PLATE VOLTAGE - - - - 3500 MAX. (For 100% Modulation) - - - 500 500 volts 
DC SCREEN VOLTAGE - - - = - 550 MAX. VOLTS DG Plate Current! 02k) 2 eC OOMEEROONG 
DC PLATE CURRENT - - - = - 0.8 MAX. AMPS SC ScrconeCurentin mae ee etalon, SAA 
PLATE DISSIPATION* — - - - - 1000 MAX. WATTS . é 7 i. Z J 
DC Grid Current 32 32 mA 
SCREEN DISSIPATION” - - - . 75 MAX. WATTS Peak R-F Grid Voltage - p : = he 315 volts 
GRID DISSIPATON -  - het Ae NW ae Grid Driving Power - = - 10 10 watts 
SUPPRESSOR DISSIPATION - ‘ : Plate Dissipation - - - = fexsX0) 576 watts 
*Corresponds to 1500 watts at 100 percent sine-wave Plate Outut Power- -~ - - - 1470 1958 watts 
modulation Resonant Load Impedance - - - 1360 1863 ohms 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes), Class ABy 
OR MODULATOR DC Plate Voltage - - - - - 2800 3800 volts 
Class-AB DC Screen Voltage - - - == 1) = 500055500 Volts 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage* | oe eee te 8 1 8S vo 
er Tu DC Suppressor Voltage - - - - 0 0 volts 
DE PLATE VOLTAGE =~ = =) = 4000 MAX. VOLTS Max-Signal Plate Current - - - 1.30 1.33 amps 
DC SCREEN VOLTAGE - - - = ~- 750 MAX. VOLTS Zero-Signal Plate Current - - - 0.50 0.50 amps 
DC PLATE CURRENT - - - = - 1.0 MAX. AMPS Max-Signal Screen Current - - - 110 106mA 
PLATE DISSIPATION - - - - 1500 MAX. WATTS Zero-Signal Screen Current - J a 20 20 mA 
SCREEN DISSIPATION - - - - 75 MAX. WATTS Peak AF Driving Voltage - - - 8] 83 volts 
GRID DISSIPATON  - - - - - 25 MAX. WATTS Driving Power - a = a s ” 0 0 watts 
SUPPRESSOR DISSIPATION - - - 25 MAX. WATTS Load Resistance, Plate-to-Plate - - 4800 6720 ohms 
*Adjust for Zero-Signal Plate Current Max-Signal Plate Dissipation** - - 720 1130 watts 
**Per tube Max-Signal Plate Output Power - - 2200 3220 watts 
id TYPICAL OPERATION (Frequencies Below 30 Mc) 
RADIO-FREQUENCY Class ABy, Grid Driven, Peak Envelope or Modulation 
LINEAR AMPLIFIER CrestsConditiane 
Class-AB ze ee Netter - = = 2500 3000 4000 volts 
DC Screen Voltage - - - 500 500 500 volts 
MAXIMUM RATINGS DC Grid Voltage* - - - -—87 -—89 —90 volts 
DC PLATE VOLTAGE - - - - 4000 MAX. VOLTS DC Suppressor Voltage -- - 0) 0 0 volts 
DC SCREEN VOLTAGE -~ - - - 750 MAX. VOLTS Zero-Signal DC Plate Current 25032507 © ¢250\mA 
DC PLATE CURRENTS <= 6= = = 910’ MAX] AMPS Single-Tone DC Plate Current 660 690 690mA 
PLATE DISSIPATION - - - - 1500 MAX. WATTS Two-Tone DC Plate Current - 468 482 485 mA 
SCREEN DISSIPATION - - - - 75 MAX. WATTS Single-Tone DC Screen Current 79 71 59 mA 
GRID DISSIPATON  - - - - - 25 MAX. WATTS Two-Tone DC Screen Current 36 SZ 25 mA 
SUPPRESSOR DISSIPATION - - - 25 MAX. WATTS Peak RF Grid Voltage -~ - 87 89 90 volts 
Driving P - - - - 
*Adjust to the specified Zero-Signal Plate Current UseruleOurnse Power - . nt Hb a arte 
**The intermodulation distortion products will be as speci- Resonant Load Impedance - 2340 2680 3500 ohms 
fied or better for all levels from zero-signal to maximum Intermodulation Distortion Products** 
output power and are referenced against one tone of a SYrolXOlgelye 2 = ¢ = (30) 8 —3Ome—S 10D 
two equal tone signal. Sth Order’ = =< =) 2) 9-398 41 
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APPLICATION 


MECHANICAL 
Mounting 
The 5CX1500A must be operated with its axis 
vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


Socket 

The Eimac SK-840 socket and SK-806 chimney 
have been designed especially for the 5CX1500A. 
The use of recommended air-flow rates through 
these sockets provides effective forced-air cool- 
ing of the tube. Air forced into the bottom of the 
socket passes over the tube terminals through 
the Air Chimney, and through the anode cooling 
fins. 


Cooling 

The maximum temperature rating for the 
anode core of the 5CX1500A is 250°C. Suffi- 
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic-metal seals below 250°C. Air-flow 
requirements to maintain seal temperature at 
225°C in 50°C ambient air are tabulated below 
(for operation below 30 megacycles). 


meee. SEA LEVEL 6000 FEET 


Pressure Pressure 


Plate Drop Drop 
Dissipation (Inches (Inches 
(Watts) e Water) of Water) 


*Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen-plus-suppressor 
dissipation can, under some conditions, represent another 
125 watts, allowance has been made in preparing this tab- 
ulation for an additional 325 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 


At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 
Filament Operation 
The rated filament voltage for the 5CX1500A 
is 5.0 volts. Filament voltage, as measured at 
the socket, should be maintained at this value 
or below to obtain maximum tube life. 


Intermodulation Distortion 

The Radio Frequency Linear Amplifier oper- 
ating conditions including distorton data are 
the results of actual operation in a neutralized, 
grid-driven amplifier. Plots of IM distortion ver- 
sus power output under two-tone condition for 
a typical tube are shown on the next page. 


Control Grid Operation 

The rated dissipation of the grid is 25 watts. 
This is approximately the product of dc grid 
current and peak positive grid voltage. Opera- 
tion at bias and drive levels near those listed 
will insure safe operation. 


Screen Grid Operation 

The power dissipated by the screen of the 
SCX1500A must not exceed 75 watts. 

Screen dissipation, in cases where there is no 
a-c applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dissi- 
pation will depend upon RMS screen current 
and voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 75 
watts in the event of circuit failure. 


Suppressor Grid 

The rated dissipation of the suppressor grid 
is 25 watts. Suppressor current will be zero or 
very nearly zero for all typical operating condi- 
tions specified. The 5CX1500A has been de- 
signed for zero voltage operation of the suppres- 
sor grid for most applications. 


Plate Dissipation 

The plate-dissipation ratings for the 5CX- 
1500A is 1000 watts for Class-C plate-modulated 
service and 1500 watts for Class-C telegraphy. 
In Class-AB service the plate dissipation rating 
is 1500 watts. 


Special Applications 

If it is desired to operate this tube under con- 
ditions widely different from those given here, 
write to the Power Grid Tube Division, Eitel- 
McCullough, Inc. 301 Industrial Way, San 
Carlos, California, for information and recom- 
mendations. 
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EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 


5th Order Products 


Eb = 4000 VOLTS, Ec2 = 500 VOLTS 
Ec3 =0 VOLTS, RL= 3500 OHMS 
Fl = 1.980 Mc, F2= 1.982 Mc 


2000 2500 


PEAK ENVELOPE POWER OUTPUT — WATTS 


EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 
3rd Order Products 
5th Order Products 


Eb = 4000 VOLTS, Ec2 = 600 VOLTS 
Ec3 = 0 VOLTS, R, = 2800 OHMS 
Fl = 1.980 Mc, F2=1.982 Mc 
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EIMAC 5CX 1500A 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


SCREEN VOLTAGE = 500 VOLTS 


PLATE CURRENT — AMPS 
SCREEN CURRENT — AMPS 
GRID CURRENT — AMPS 


. s B € ae * 
ING 5 a - 2 
= 
Sn) ehee c= See ATO Ae ee A RA in 
3 ike : 
~ ’ - 


— 2 ee ee 
dl 
——— a oo oe 
—————- 


Eb/KILOVOLTS 


EIMAC 5CX 1500A 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


SCREEN VOLTAGE = 600 VOLTS 
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EIMAC and EIA 
TUBE NUMBER 
CROSS REFERENCE 


Eimac No. EIA No 
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AeA (0) Aes Ade at EE Se 8438 
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AGCPX25 0 Ki ee eee ees eee 8590 
AGNAO0;000 Gas eee eee 8351 
AGW2000A tte. oe enee eres. 8244 
AGVISO10 00 Clee =e 5 8350 
AC X25 0 Big ee eae eee in ee re 7203 
AG 0S 0 feeeete eo 2 eee eine ee 7204 
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ACK 2:50 Meese c.- 5 eee ee Ba 8246 
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EIA No. Eimac No. 
Al) 2:5 Uae ce te tener See 4-125A 
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AOS 2 Ce a ah ee ee 4X150D 
ADO G SE eee es 8 ae 4ACX250B 
720A Se lned oie AU ae tees ACX250F 
PDB D Pepe Sa ARE sO ee 3CX100A5 
7:56 OV beeen ee eee ACX250R 
PASAY fay ote ct ok Ae oY cede elie 3CPN10A5 
BD Ree eee ese een ee 3CPX100A5 
8:15 Gia tear eye sree See 3CX10,000A1 
Bo) SO stents Rates Oe ee peer 3CX10,000A3 
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8316 eee eS Oe) ee 3X2500A3 
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Bi] GAce el wenemee Ae et 3-1000Z 
8)].6 5 Semmens ene eee eee! 4-65A 
Shey ote jen. ee eee ED 4-1000A 
(SIGN AR. sen sen 2 ACX300A 
SiG G eee wees Lt area ACX1000A 
SiG Oe meeteotea 2.81 ate ACX3000A 
SHIRPAG I pM eng pee eel oa) ACX5000A 
3137.0 VV eee eae = be ae ACX5000R 
ISRIPZAIR sae ob dn Renmei une 4CX10,000D 
37 Oren aes. See See 4X150G 
8.1573 ae en ce rie AW20,000A 
Sc 7. cea ate eee eee APR65A 
S18 Ota eee ol eee APR4O0A 
2 89a SEPP a Peta, APRIOOOA 
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IS WW. A Wits Can hee See es ee gs APR125A 
SPAS Metals oe tee ore eee APR250C 
BAG sere ee code eee AW300B 
89:5 0 tees ee ee ees 3CX100F5 
Wow Sate Amat ese de: Lt 3X2500F3 
B25 Oe Rata eS APR60B 
8218) eek se eS ACX15,000A 
B28 Ss Reve Sey ees Pal le 3CX1000A7 
B20 Ore he ene: Fem) 4X150R 
B20) 7 ree ee ase oe een ee 4X150S 
SBD eel ee eee ey ACX350A 
SIS Pe Seen toh: Aaa nee ACX350F 
S340 ceea eee eee Sa ACX35,000C 
8350 ee ee ee ee 4CW50,000C 
8351 ie SR eso ACV 100,000C 
SIS ha WE cull Pea rok ee a ee ACX1000K 
BAS 8 ee) noe 4-400A 
856 [eee Se oe ACX300Y 
B59 0 eee a ee ACPX250K 


The Eimac 8351/4CV100,000C is a ceramic-metal, vapor-cooled power 
tetrode intended for use at the 100 to 200 kilowatt output power level. It is 
recommended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf 
linear amplifier or a Class-AB, push-pull af amplifier or modulator. The 
8351/4CV100,000C is also useful as a plate and screen modulated Class-C 
rf amplifier. 

The vapor-cooled anode is rated at 100 kilowatts of plate dissipation 
when mounted in the Eimac BR-300 series boiler. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Pavesi se ee = ee 10 volts 
@urrent)-) ~<- --*= = “=. = = = += -' - 300 amps 
Amplification Factor (Grid-Screen) (average) - - - - - 4.5 
Interelectrode Capacitances, Grounded Cathode Min Max. 
Input ee eee ee = = ADD. 00 put 
MCD Uteer ia, Ge eee) ee ee ey Oe 46 56 pwyf 
Feedback a SE 1.5 3.2 ppt 
Interelectrode Capacitances, Grounded Grid 
Input ee ee ee ee = 1/0) 210 pep 
Ppt gee = Bo eR ew 48 58 ppt 
Feedback a 0.6 ppt 
Frequency for Maximum Ratings - - - - - - -  - 30Mc 
MECHANICAL 


Base - 
Maximum Seal Temperature 
Maximum Anode Flange Temperature 
Recommended Socket - 
Recommended Boiler - 
Operating Position 
Maximum Dimensions: 


8391 
4CV100,000C 


VAPOR COOLED 
POWER TETRODE 


i 
I 


Wy 


‘ 
' 


Special, graduated rings 
250°C 
130°C 
Eimac SK-1500 Series 

Eimac BR-300 Series 
Vertical, base up 


Piet ae ee rn eee es ee pe Oe ee Oe 
Diameter ee Sree rey oe eee) bo Pee ee 10.0 inches 
eC Sane eh ee he ce Tyke = os = Liquid to, vapowandiforeediar. 
MEG AMEE oes SE ei ee en a a a 95 pounds 
Shipping Weight (approximate) - - - - - - -=-- - +: -  - 150 pounds 
RADIO-FREQUENCY POWER AMPLIFIER > TYPICAL OPERATION (Frequencies below 30 megacycles) 
OR OSCILLATOR DC Plate Voltage - Wiss 17.5 kV 
Class-C Telegraphy or FM Telephony (Key-down conditions) DC Screen Voltage - : 15 1.5 kV 
DC Grid Voltage- - = —==110 20) 1050 avalic 
ea NUE EAS INGS DC Plate Current 11.8 11.8 amps 
DC PLATE VOLTAGE 20,000 MAX. VOLTS DC Screen Current - 1.0 1.0 amps 
DC SCREEN VOLTAGE - 2500 MAX. VOLTS DC Grid Current 100 100 mA 
DC PLATE CURRENT ; 15.0 MAX. AMPS Peak RF Grid Voltag 1220 1250 volts 
PLATE DISSIPATION 100,000 MAX. WATTS Driving Power* 5 ré 120 125 watts 
SCREEN DISSIPATION - 1750 MAX. WATTS Plate Dissipation 38 38.5 kW 
GRID DISSPATION - - - 500 MAX. WATTS Plate Output Power 139 168 kW 
*Calculated low frequency drive power Resonant Load Impedance 600 710 ohms 


(Effective 3-15-65) © Copyright 1963 by Eitel-McCullough, Inc. 


> Indicates change from data sheet dated 10-18-62 
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PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 megacycles) 
POWER AMPLIFIER-GRID DRIVEN DC {Plates Voliace = eae 14 16 kV 
Class-C Telephony (Carrier conditions except where noted) DC Screen Voltage- - - < 750 750 volts 
P MAXIMUM RATINGS Peak AF Screen Voltage 
DC PLATE VOLTAGE - - ~~ 17,500 MAX. VOLTS (For 100% modulation)** - - 750 750 volts 
DC SCREEN VOLTAGE - - - 2000 MAX. VOLTS DC Grid Voltage - - - - —700 —740 volts 
SCREEN DISSIPATIONt - - - 1750 MAX. WATTS DC *screen! CUrren tes a 
GRID DISSIPATIONt - -— - 500 MAX. WATTS DC: GrideCurrent! 4s =) a aes 1.0 0.82 amps 
“Corresponds to 100,000 watts at 100 per cent sine wave Peak RF Grid Voltage - - - 1000 1060 volts 
modulation Grid Driving Powert - -— - 1000 870 watts 
** Approximate value Plate Dissipation - - -— - 20.4 21.5 kW 
tCalculated low frequency drive power Plate Output Power Se oe 107. 138.5 kW 
tAverage, with or without modulation Resonant Load Impedance -~ - 790 810 ohms 
AUDIO-FREQUENCY AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR DC Plate Voltage - - - - 15 18 kV 
Class-AB, DC Screen Voltage- - - - 5 1.5 kV 
DC Grid Voltage - - - - —360 —380 volts 
MAXIMUM RATINGS (Per Tube) Max-Signal Plate Current - - 18.8 20.0 amps 
DC PLATE VOLTAGE 20,000 MAX. VOLTS Zero-Signal Plate Current’ - - 6.0 6.0 amps 
DC SCREEN VOLTAGE 2500 MAX. VOLTS Max-Signal Screen Current* *- - 0.690 0.700 amps 


DC PLATE CURRENT 15.0 MAX. AMPS 


PLATE DISSIPATION - - - 100,000 MAX. WATTS Peak AF Driving Voltage” te ae ae 
SCREEN DISSIPATION - - - 1750 MAX. WATTS Driving Powers) nce pews 0 0 watts 
GRID DISSIPATION - -~ - - 500 MAX. WATTS Load Resistance, Plate-to-Plate - 1800 2080 ohms 
*Per Tube Max-Signal Plate Dissipation* - 47.3 56.8 kW 
** Approximate value Max. Signal Plate Output Power 187.4 246.4 kW 
» PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 megacycles) 
POWER AMPLIFIER-CATHODE DRIVEN DC Plate Voltage*- - - - 12 15 kV 
* 
Class-C Telephony (Carrier conditions except where noted) DC Screen Voltage *y | Gee 560 900 volts 
DC Grid Voltage* - - - - —440 —600 volts 
MAXIMUM RATINGS DC Plate Current - - - - 12.4 11.6amps 
DC PLATE VOLTAGE - = - 17,500 MAX. VOLTS DC Screen Current - - - - le32 0.72 amps 
DC SCREEN VOLTAGE - - - 2000 MAX. VOLTS DC Grid Current - - - - 0.20 0.10 amps 
DC PLATE CURRENT - - - 15.0 MAX. AMPS Peak RF Cathode Voltage - - 655 720 volts 
PLATE DISSIPATION - - - 66,500 MAX. WATTS Cathode Driving Power - - - 8.1 8.1 kW 
SCREEN DISSIPATION# - -~ - 1750 MAX. WATTS Cathode Driving Impedance -_— - 27 32 ohms 
GRID DISSIPATION# - - - 500 MAX. WATTS Plate Dissipation - - - - 49.2 47.0 kW 
*Voltages given are referenced to ground Plate Output Power -~ - - 112.7 141.0 kW 
tAverage, with or without modulation Resonant Load Impedance -~ - 480 650 ohms 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 
Class-AB Conditions, (Frequencies below 30 megacycles) 
: DCFPlate.Voliage = -mn -nnea ens 15 18 kV 
MAXIMUM RATINGS oe ea pontegs - - 1:5 lz5 > 
C Grid Voltage - - - - —360 -—380 volts 
DC PLATE VOLTAGE - - - 20,000 MAX. VOLTS Max-Signal Plate Current - - 9.4 10.0 amps 
DC SCREEN VOLTAGE =~ - j 2500 MAX. VOLTS Zero-Signal Plate Current’ - - 3.0 3.0 amps 
DC PLATE CURRENT) - - - 15.0 MAX. AMPS Max-Signal Screen Current* - - 0.345 0.350 amps 
PLATE DISSIPATION - -  - 100,000 MAX. WATTS eae Siac Voltage - - - gee a80 vols 
De J) stan riving Power- - - -— - watts 
SCREEN DISSIPATION 1750 MAX. WATTS Plate Dissipation - fi . 47.3 56.8 kW 
GRID DISSIPATION- - -~— - 500 MAX. WATTS Plate Output Power og ee 93.7. 123.2 kW 
*Approximate value Resonant Load Impedance - - 900 1040 ohms 


NOTE: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is 
assumed. If this procedure is followed, there will be little variation in output power when the tubes are changed, 
even though there may be some variations in grid and screen currents. The grid and screen currents which result 


when the desired plate current is obtained are incidental and vary from tube to tube. These current variations cause 
no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If grid bias 
is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf driving voltage is applied. 


> Indicates change from data sheet dated 10-18-62 
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APPLICATION 
MECHANICAL 


Mounting 

The 4CV100,000C must be mounted verti- 
cally, anode down, in an Eimac BR-300 series 
boiler. Care must be exercised to insure that the 
axis of the tube/boiler combination is vertical 
and that water in the boiler is at the level indi- 
cated. The anode flange on the tube must seat 
securely against the rubber “O” ring, forming a 
vapor-tight seal between tube and boiler. 


Socket 

The Eimac SK-1500 series socket is available 
for use with the 4CV100,000C. Filament, con- 
trol grid and screen grid connections are made 
to this socket. Spring finger contacts on the 
socket are used to make connections to the con- 
centric rings on the tube base. 


Cooling 

Cooling is accomplished by immersing the 
anode of the 4CV100,000C in a “Boiler” filled 
with distilled water. Energy dissipated by the 
anode causes the water to boil at the anode sur- 
faces, be converted into steam and be carried 
away to an external condenser. The condensate 
is then returned to the boiler, completing the 
cycle. 

This boiling action maintains the anode sur- 
faces at a fairly constant temperature near 
100°C. The vapor-cooled tube has good overload 


STEAM 
PRESSURE 
INTERLOCK 


capabilities; excess dissipation for moderate per- 
iods only causes more water to boil. 

The system schematic drawing shown below 
outlines a vapor-cooling installation. A control 
box (Eimac CB-202) is used to sense water 
level, to signal for make-up water and to shut 
down the system in case of low water level. In 
order to perform its function, the control box 
must be mounted so that its water level mark is 
at the same elevation as the water level mark on 
the boiler. 

Since the tube anode and boiler are usually 
at high potential to ground, water and steam 
connections to the boiler are made through in- 
sulating tubing. 

A pressure equalizing line is shown between 
the steam side of the system and the top of the 
control box. Its function is to provide the same 
pressure in the control box as in the boiler. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cfm of air horizontally through the socket 
from the side. It is preferable to direct this air 
through three equally spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 
250°C. For most applications, 1 to 2 C.F.M. of 
air directed through the center of the socket is 
sufficient for this purpose. 


SCHEMATIC OF 


TYPICAL EIMAC MULTI-TUBE 


VAPOR COOLING INSTALLATION 


PRESSURE EQUALIZER FITTING |< 


CONDENSER 
STEAM-AIR OR 
STEAM-WATER 


EQUALIZER RESERVOIR 
LINE 


INSULATOR TUBE 
(STEAM) 


SOLENOID 


\______ mopuLaATOR FF. AMPLINER —_—_—__—" 


hint 4cV100,000c — 
ELECTRICAL 


Filament 

The rated filament voltage for the 4CV- 
100,000C is 10.0 volts. Filament voltage, as 
measured at the socket, should be maintained 
at 10 volts plus or minus five percent to obtain 
maximum life and consistent performance. 

Filament starting current must be limited to 
a maximum of 900 amperes. 

Voltage between filament and the base plates 
of either tube, or SK-1500 socket, must not 
exceed 100 volts. 


Control-Grid Operation 

The 4CV100,000C control gridis rated at 500 
watts of dissipation. Grid dissipation is the ap- 
proximate product of grid current and peak 
positive grid voltage. 


Screen Dissipation 

The power dissipated by the screen grid must 
not exceed 1750 watts. Where no ac is applied 
to the screen, dissipation is the product of dc 
screen voltage and dc screen current. With 
screen modulation the dissipation is dependent 


on RMS screen voltage, and RMS screen current. 
Plate voltage, plate load or bias voltage must 
never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective 
means must be provided to prevent any of these 
conditions. 


Plate Dissipation 

The plate dissipation of 100 kilowatts attain- 
able through vapor cooling provides a large 
margin of safety in most applications. The rat- 
ing may be exceeded for brief periods during 
tuning. When the 4CV100,000C is used as a 
plate-modulated rf amplifier, plate dissipation 
under carrier conditions is limited to 66,500 
watts. 


Special Application 

Where it is desired to operate this tube under 
conditions widely different from those listed 
here, write to Power Grid Tube Division, Eitel- 
McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recom- 
mendations. 


DIMENSIONAL DATA 


Olm MIN. MAX. REF. 
L a | 8.400| 8.650 
860] 890 


4.980] 5.020 


8B 

VENT HOLE LOCATIONS & 

NOT CRITICAL od | 5.980| 6.020 
— 6.510} 6.560 
F 6.980| 7.020 a 


L 


THE TOTAL INDICATED RUN 


BASE PLATE 


FILAMENT 


CONTROL GRID 


SCREEN GRID \ 


NOTES 
| AREA FOR MEASURING ANODE 


] FLANGE TEMPERATURE 
2.SILICUNE RUBBER INSULATION. 


WITH TUBE. 
© DO NOT CONTACT 


3.1/4" CROSS SECTION X 9-1/2" 


0.0, © RING IS SUPPLIED 


4. REFERENCE DIMENSIONS ARE 
FOR 'NFCRMATION ONLY & 
ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


SEE DETAIL 8” 


SEE NOTE 2 


OETAIL 8B 


> Indicates change from data sheet dated 10-18-62 
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EIMAC and EIA 


POWER GRID TUBE NUMBER 
CROSS-REFERENCE LIST 


EIMAC EIA POWER GRID TUBE 


; 
EIMAC to EIA e 

Eimac No. EIA No. Eimac No. EIA No. Eimac No. EIA No. 
RYO ee ee ae 3X3000A7............... eos APRESAT en 8187 
BROTACT ae” Cue pas BY3000F 14...“ 8239 4PRIgSA ge 8247 
Po TG wae ees pe 3X3000F7.............. 8162 4PR2500................ 8248 
2 Nessa BESO Be hd 8165 4PRAOOA................ 8188 
Dect ba Ned ee TOES Cane Se ee 4D21 4PRIOO0A.............. 8189 
Piso eie Rie DOYS Ae cee 5D22 4PR1000B............... a: 
SATAY Wea uk aca sae ALAGOAL a | 8438 AWBO0R Ma) ou 8249 
DASA ewe BL ube tet AAQQ0A. seth 8166 4W20,000A............ 8173 
DOOOOAE es he oe: 4CPX250K....... 8590 ANISOA Comet tee 7034 
BOBO ie me mo tens 2C39A 4CS250H.......... Mr = 1] 4axiaop eee eee 7035 
2C39WA... ecco. 2C39WA 4CV8000A.............. _ ae 41 SOG pee ee 8172 
2X1000A.....--- mi. 4CV20,000A........... mt 4X750R tee 8296 
2X3000F........-. a 4CV35,000A.......... ieee a 4X150S..- 0) a 8297 
BOCY ta CAE ete Lae 4CV100,000C.......... 8351 AXSOOAS. oe Bis 
coe’ ie eae aaa 3C24 4CW800A............... _s BJ25R 20. ee 4EQ7A | 
BOLD tee rik bai 592 4CW2000A............. 8244 5-500AM) Se Uo 5) : 
BAN, cath week 8163 4CW10,000A......... oe es 5CX1500A............. bie 
BrN00Z kaha 8164 4CW25,000A.......... a. 5CX3000A............... Bain. e 
3CPNI10A5.............. 7815 4CW50,0000.......... 8350 621 ae 6C21 : 
3CPX100A5............. 7815R 4CW100,000D......... Ab ee ey MU Ra O5T 
3CV30,000A1.......... ee Acxiosauesn, ae Babar aren 35T 
3CV30,000A3......... Bit: ACKIOGR te ne BETO ae seem 35TG 
3CW20,000A1......... at 4CX250B................ 7203 TETH se tee 75TH 
3CW20,000A3......... ie 3 4Gxo5or 2 a 7204 ijk @ 0) ee 75TL 
3CW20,000A7......... ao ACKO50K..0. 1 82.45 {COR tee 8020 
3CW20,000H3........ ag i 4CX250M............... 8246 ‘3093 Ree 100TH 
3CW25,000A3......... Aas AGS IG0RE ee 7580W 100TIc ee ee 100TL 
3CW30,000H3........ oan ACRB00A. 2.” 8167 THOTT sees 152TH 
3CX100A5.......... 7289 4CX300Y........2. 8561 TET Tides ane ee 152TL 
3CX100F5...... 8250 MORBBOAG 2 4 8321 SSOR ie eee eae. 
3CX1000A7...... 8283 4CX350F............... 8322 SSOTH eae anes 250TH 
3CX2500A3............ 8161 ZOXBO0A phe. SeOri ae leer 250TL 
3CX2500F3....... 8251 4CX1000A.............. 8168 OBR Gy wre nt ees 253 
3CX10,000A1......... 8158 4CX1000K............... 8352 S04 Ht. teh ereae 304TH 
3CX10,000A3...... 8159 AGI GOOH Ee. an 8660 S047 Ie) bar ae 304TL 
3CX10,000A7......... 8160 4CX3000A............... 8169 ASOTH ceo ee 450TH 
3CX15,000A3......... ean 4CX5O00A............... 8170 ASOTIS4 steed okee 450TL 
3W5000Al1.............. 8240 4CX5O000R............... 8170W THOTL ak. cane 750TL 
3W5000F1............. 8241 4CX10,000D............ 8171 1000 T seccseiecccceeee-c!... 1000T 
3W5000A3.............. 8249 4CX15,000A............ 8281 1500T ee 1500T 
3W5000F%............... 8243 4CX35,0000........... 8349 2000T. eed 2000T 


ROLLA eee, 8238 BUR OUD ac ioral 8252 


NUMBER CROSS-REFERENCE LIST 


® EIA to EIMAC 
EIA No. Eimac No. EIA No. Eimac No. EIA No. Eimac No. 
Mee s.....-.-..., 2C39A ols ie ean Seen —— 9 Wis Be sreeris Ee eae 4W20,0000A 
2C39WA.......... 2C39WA G804s chixie wz oa BBR (sce eects 4PR65A 
Feces a.--, 4-125A ps2 Ys See a nN a ag hats tee aes hee: 4PR400A 
0 5-125B tw 2 bi dat tale aa ay ks? irae Ae EPS, 4PR1000A 
i 4-250A cL0 eT: opeee en 4X150A DATs nner oeEe os 3X3000A1 
LC) Sai aia 6C21 ij rel aad eet 4X150D PAG) Hee 3X3000F 1 
1; 25T bees BET a see 4CX250B ape, SSI enaaeee aes 3W5000A1 
Oh an 35T PLEA NL hip race Behe 4CX250F 201.5 Ea Oeeee 3W5000F 1 
15 9, a a ei 35TG Wee APL EY oss —_—— eee Vilits 2a Beane 3W5000A3 
: 1 Aa 75TH 289. 22. 3CX100A5 SUAa eat 3W5000F3 
ai. ae 75TL tag | ee —— BUA ie eu 4CW2000A 
ULC 9 i 100TH JODO 2) Ee ete 4CX250R S24 wacecas 4CX250K 
Oe 100TL (ic) | Se ae ee 2) | earn ane SE 4CX250M 

e ei 152TH T81S Mee... 3CPN10A5 rey Eee Peels 4PR125A 
(ie 152TL fic y te) , Cah ies 3CPX100A5 OW LA eh red leet 4PR250C 
21s 250TH {c00t Fede aan Sera a els Pees be 4W300B 
ae 250TL BOZO; ee: 100R S250 Meee Abas 3CX100F5 
SWS sp nssesst = 253 23 bal, Se enna 3CX10,000A1 ro | a aS DES 3CX2500F3 
S02 i ee 304TH BIOs eas 3CX10,000A3 5 PAs) Ree Mapa eee 4PR60B 
(LO Baa 304TL 24s) Shae nee 3CX10,000A7 B2 Goss sess 4CX15,000A 
tS Ea 450TH je 1S a ey eee ae 3CX2500A3 21.13 Va sere Seen 3CX1000A7 
kOe ae 450TL a7 a ae ae 3X3000F7 BB OG ss xcesae ee 4X150R 
‘ool OE ae Ha RIGS a... 3-400Z 2 0. ee ane oP 4X150S 
EL aaa a ee 3-200A3 Sa oe ae 3-1000Z Bind) | an Art eee 4CX350A 
tS ea 2 ee O1G5y Fea. 4-65A ae) eae oe 4CX350F 
PML Livenuavenneseps 750TL TE Salieri 4-1000A Soe Le AR ERE 4CX35,000C 
cl) ig ee aa IT ata cl 4CX300A 95d Ae eaters 4CW50,000C 
BOG / 1.2... oe PREIS. eA Gangaheded 4CX1000A BinyLs ores osc 4CV100,000C 
Ua) ee ee 1000T BIGOT its 4CX3000A ch Lo, ee OER 4CX1000K 
DOD coca ccna 1500T i § eee 4CX5000A ol = heap ee ne 4-400A 

a) 211 EE (arta 2000T BU nt: debs 4CX5000R O5G] 3: snore 4CX300Y 
121 en ae —— BOS. debaces..: 4CX10,000D ca te 2 (ig a Pa 4CPX250K 


BEOG Ass in coe. —— CE Paar ei. 4X150G Le 1 Cate 4CX1500B 
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EIMAC 


yy paawante aeiiaa tas HIGH-VACUUM 
RECTIFIER 


The Eimac 250R is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever 
conditions of extreme ambient temperatures, high operating frequency, 
high peak inverse voltages, or the production of high-frequency transients 
would prevent the use of gas-filled rectifier tubes. 

The 250R has a maximum d-c current rating of 250 milliamperes and i 
a maximum peak inverse voltage rating of 60,000 volts. Cooling is by 
convection and radiation. 

A single 250R will deliver 160 milliamperes at 24,000 volts to a b 
capacitor-input filter with 21,000 volts single-phase supply. Four 250R’s in a 
bridge circuit will deliver 500 milliamperes at 38,000 volts to a choke-input 
filter with 42,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage reat enn Bt@ tee, (9-20 .0 volts 
Current ee ee = =e 10.5. amperes 
eS MECHANICAL 
Base - 5 ee 850-watt jumbo 4-pin bayonet 
Baste een em am Ce Ue SS ORRefersto outlineidrawing 
Socket - - - - - - - =  -  -  - Refer to discussion under “Application” 
Mounting Position eile eh Pate = = - «= = =| =» Vertical, base downormup 
COolno mtu) wichmeein= -pee = = C= CU | = SC Convection‘and Radiation 
Maximum Temperature of Plate Seal - - - - - - - - - = = 225°C 
Recommended Heat Dissipating Plate Connector ww ay en a (RIM Cane 
Maximum Over-all Dimensions: 
Rencthn er Rha ieee rato t has) ha lah loigl me bro gwey he cie ert -9 LO Aaadnenes 
Diameter Se ee ugh ka, in fim p= Way Pee eo aes ee 8 OS Rinenes 
IOC CLOT Mil te ead iect Mima iie nD ee mae Ve Weu an ole Win omiaihgel 10 ounces 
PMIDDINIP VV CIENLMADDIrOXS) tay t= He wth tn Ateneo 3 pounds 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE “eer = aes 
PUEATESDISSIPATION: = - = se > - 
D-C PLATE CURRENT! - - - - - - 
PEAK PLATE CURRENT - - .-  - - - 


60,000 MAX. VOLTS 
150 MAX. WATTS 
250 MAX. MA 
2.5 MAX. AMPERES 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘critical’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘'Application 


APPLICATION 


MECHANICAL 


Mounting—The 250R must be mounted vertically with the base 
either down or up. The lead to the plate terminal of the tube 
should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 250R is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


The maximum temperature at the plate seal must not exceed 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is “Tempilaq', a temperature-sensitive lacquer available from 


the Tempil Corporation, 132 W. 22nd St., New York [ie IN YG 
ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 250R reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of the 
250R begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 60,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 250R when used as a power- 
supply rectifier. 


250R MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 
A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 
Phase, 
Half- 
Wave 
Single- 
Abed 21,000" 24,000 320 19,000 500 
Wave 
Single- 
Phase, 42,000 48,000 320 38,000 500 
Bridge 
1One-half the transformer secondary voltage. 


21,000 24,000 160 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 250R is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 250R 
is 250 milliamperes when the load incorporates a choke-input 
filter with the “‘critical'' value (or larger) of input inductance 
(Ly in Fig. 1): 


Lo = Ratt! for full-wave single-phase rectifiers, 


18.8f 
Lo= Rel for half-wave three-phase rectifiers, 


[er att for full-wave three-phase rectifiers, 
660f 


where: Lo="‘critical'’ value of input inductance (henries), 
f =supply-line frequency (cycles per second), 
pear 2 Load voltage (volts) 
eff = ——__—_—_——__- 
Load current (amps) 
Choke-input filters are not normally used with single-phase half- 
wave rectifiers. 


Capacitor-Input Filter—The 250R is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 250R 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, | pis half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 250R, which may be taken 
as 750 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
perssed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
250R is 60,000 volts. In single-phase power-supply rectifier cir- 
cuits the peak inverse voltage to be used in design is the peak 
a-c supply voltage (1.41 times Erms in Fig. 2) in the case of 
bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 


in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 250R is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 250R is 400 milliamperes. 


The plate characteristic curve for the 250R serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating 
of 60,000 volts, and the maximum peak plate current of 2.5 
amperes must not be exceeded. 


@ 


LOAD 


RECTIFIER LOAD VOLTAGE Rett CURRENT 


Fig. |. Rectifier with Choke-Input Filter 


e. Half-Wave Voltage Multiplier (with common 
ground when R;g is inserted on the “high" 
sidemotmecrme) 


percent of Effective 


Total Charging- : 
Circuit Resistance (R_) . : : ay Pare per 
u c/Ip 


times Filter-Input 
D-C Voltage (E¢) 


Peak Inverse Voltage times Filter-Input 
('/2 these values for circuit b.) : f i : ‘ D-C Voltage (E,) 


Fig. 2 Eimac 250R Basic R-C Circuits (for any one of the indicated loads) 
R ; = Equivalent resistance of voltage source 
Rp=750 ohms (375 ohms for two tubes in parallel) 
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8189 
APRIOOOA 


RADIAL-BEAM 
PULSE TETRODE 
e 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


EIMAC 


The Eimac 8189/4PR1000A is a pulse tetrode intended for use in pulse-modulator, 
pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam 
tetrode, incorporating a Pyrovac plate and non-emitting grids, is recommended for use 
in new equipments where high voltage, high current, or high duty factor is encountered. 


Cooling of the tube is accomplished by radiation from the plate and by circula- 
tion of forced-air through the base and around the envelope. Cooling can be simpli- 
fied by the use of the Eimac SK-510 Air-System Socket and the SK-506 Air Chimney. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: .Thoriated tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - - 7.5 volts 
Current - - . - ~ - - - - 20.0 22.7 amperes 
Amplification Factor (Grid to Screen) -  - - = = - - 69 
Direct Interelectrode Capacitances, Grounded Cathode:t 
Grid-Plate - - - . - - - - - - - 0.35 uuf 
Input - - - . - - : - . 23.8 32.4 uuf 
Output - - . - . - - - - 6.8 9.4 uuf 
Transconductance (1,=300 ma} - - - - : - - 10,000 umhos 
Highest Frequency for Maximum Ratings - - - - - - - - 110 mc 
Ge MECHANICAL 
‘ Base - at - a oe - = . - - - - + - =p ap ers - : Bo 5-pin metal shell 
Basing - - . - - - - - ° - - = - : = = - - - = - See drawing 
Recommend Socket - - - - - - - - - ion ye - - - - Eimac SK-510 Air-System Socket 
Operating Position - - - : - = = - = = = = = = : - Vertcial, base down or up 
Maximum Operating Temperatures: 
Ba ceuscal MC er fe Se ae ne 
Plate Seal : - - - = S : - - - - - - = - - : - : 200°C 
Cooling - - - - - - - - - - - —enare - 2 - : : Radiation and forced-air 
Recommended Heat-Dissipating Plate Connector - : - - - = - - - - - - Eimac HR-8 
Maximum Over-all Dimensions: 
Length - - - - : : - - : <) == - - : - - - - - 9.63 inches 
Diameter - = : = = 2 2 - = perv 2 2 = = = - - : 5.25 inches 
Net Weight (tube only) - - : - - : : : ss Z 2 = = F - - - 1.5 pounds 
Shipping Weight - : - - - : 2 : : a < = - - - - - - - 12 pounds 


Tin Shielded Fixture 


PULSE MODULATOR SERVICE 


MAXIMUM RATINGS TYPICAL OPERATION 
D-C PLATE VOLTAGE - : - 30 MAX. KILOVOLTS D-C Plate Voltage - ‘ Pee 0 25 30 Kilovolts 
D-C SCREEN VOLTAGE - : : 2.5 MAX. KILOVOLTS D-C Screen Voltage - - a IS 1.5 1.5 Kilovolts 
D-C GRID VOLTAGE - - - —1.0 MAX. KILOVOLTS D-C Grid Voltage : - -—335 —360 —380 Volts 
PEAK PLATE CURRENT - - - 8.0 MAX. AMPERES Pulse Plate Voltage - - - 17.7. 22.7 27.7Kilovolts 
PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS Peak Plate Current - - - 8.0 8.0 8.0 Amperes 
SCREEN DISSIPATION (AVE.) - 75 MAX. WATTS Pulse Screen Current - - - 4.25 1.25 1.25 Amperes 
GRID DISSIPATION (AVE.)  - = 25 MAX. WATTS Pulse Grid Current - - Se Ore 0.2 0.2 Ampere 
Pulse Pos. Grid Voltage - - 200 200 200 Volts 
Pulse Drive Power - - ee O7, 112 116 Watts 
a Pulse Plate Input Power - - 160 200 240 Kilowatts 
Pulse Plate Output Power - - 140 180 220 Kilowatts 
Duty - = : - - - 4.0 4.0 4.0 Percent 
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<= batt 4PR1000A 


RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 


PEAK D-C PLATE VOLTAGE - - 20 MAX. KILOVOLTS 
D-C SCREEN VOLTAGE - - - 2.5 MAX. KILOVOLTS 
D-C GRID VOLTAGE - - - —1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 
PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) . 75 MAX. WATTS 
GRID DISSIPATION (AVE.) - - 25 MAX. WATTS 


*When used as a R-F Plate and Screen-Pulsed Amplifier, the 
grid drive must also be pulsed to avoid overheating this ele- 
ment during the inter-pulse periods. 


TYPICAL OPERATION 


RADIO-FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 15 MAX. KILOVOLTS 
D-C SCREEN VOLTAGE - - - 2.5 MAX. KILOVOLTS 
D-C GRID VOLTAGE - - - —1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 


PLATE DISSIPATION (AVE.) - - 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) - 75 MAX. WATTS 
GRID DISSIPATION (AVE.) -  - 25 MAX. WATTS 


Pulse Plate Voltage’ - - - 10 15 20 Kilovolts 
Pulse Screen Voltage - - SAS WE 1.5 Kilovolts 
D-C Grid Voltage - - -—480 —510 —535 Volts 
Pulse Plate Current (Note 1) - 1.95 1.95 1.95 Amperes 
Pulse Screen Current - - - 0.32 0.32 0.32 Ampere 
Pulse Grid Current - . - 0.02 0.02 0.02 Ampere 
Peak R-F Grid Voltage’ - - 735 760 785 Volts 
Pulse Drive Power - - - 14.7. 15.2 15.7 Watts 
Pulse Plate Input Power - - 19.5 29.3 39.0 Kilowatts 
Pulse Plate Output Power - - 17.0 23.0 31.5 Kilowatts 
Duty - - - - - 15.0 15.0 12.0 Percent 
TYPICAL OPERATION 

D-C Plate Voltage - - ae Ogee 225 15 Kilovolts 
D-C Screen Voltage - - ettso 1.5 1.5 Kilovolts 
D-C Grid Voltage’ - - -—480 —495 —510 Volts 
Pulse Plate Current (Note 1) - 1.95 1.95 1.95 Amperes 
Pulse Screen Current - - - 0.32 0.32 0.32 Ampere 
Pulse Grid Current - - - 0.02 0.02 0.02 Ampere 
Peak R-F Grid Voltage’ - - 735 745 760 Volts 
Pulse Drive Power - - - 14.7. 15.0 15.2 Watts 
Pulse Plate Input Power - - 19.5 24.4 29.3 Kilowatts 
Pulse Plate Output Power - - 17.0 18.6 23.0 Kilowatts 
Duty - - - - . - 15.0 15.0 15.0 Percent 


Note 1: The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This rating is based 
on an available emission throughout life of 80 milliamperes per watt of filament power. The pulse plate current data shown 


under the Typical Operation sections refers to the d-c plate current component during the pulse. 


APPLICATION 


MECHANICAL 


Mounting—The 4PR1000A must be operated vertical- 
ly, base up or down. When the SK-510 Air-System 
Socket is used in conjunction with the SK-506 Air 
Chimney, the socket must be mounted to the under 
surface of the chassis to maintain proper air space be- 
tween the plate seal and the chimney opening, other- 
wise plate seal cooling will be seriously impaired. 


In the event the SK-510 Air-System Socket is not 
used, the socket must provide clearance for the glass 
tip-off which extends from the center of the tube. The 
metal tube-base shell should be grounded by means of 
suitable spring fingers. 


COOLING— Adequate forced-air cooling must be pro- 
vided to maintain base-seal and plate-seal temperatures 
below 150° C and 200° C, respectively. In all classes 
of operation it is recommended that a heat-radiating 
connector, the Eimac HR-8 or equivalent, be installed 
on the anode terminal, and that a socket and chimney 
be employed which provides for proper seal cooling. 
When the Eimac 4PR1000A is operated at d-c or low 
frequencies in an Eimac SK-510 Air System Socket, 
complete with SK-506 Air Chimney and HR-8 Heat 
Radiator, the minimum airflow requirements to main- 
tain seal temperatures at 150° C in 50° C inlet air 
are tabulated below: 


‘a Sea Level 10,000 Feet 
Ave. Plate Air Flow | Plenum Pressure} Air Flow] Plenum Pressure 
Dissipation (CFM) Drop. (Inches (CFM) Drop. (Inches 
of Water) of Water) 


(watts) 
1000 O55 


When the Eimac 4PR1000A is used as a pulsed- 
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by 
r-f charging currents and dielectric losses. Since the 
amount of seal heating varies with the particular appli- 
cation, it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan- 
eously with the application of filament voltage and 
may be removed simultaneously with filament voltage. 
In any questionable situation, the only criterion for 
adequate cooling is temperature. Tube temperature 
may be measured conveniently by using a temperature- 
sensitive paint. 


ELECTRICAL 
Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 


x] 


should be 7.5 volts. Variations in filament voltage must 
be kept within the range of 7.13 to 7.87 volts. 


When the 4PR1000A is utilized in pulse applica- 
tions where high peak currents are demanded, filament 
voltage must be maintained at the rated value; the nor- 
mally allowable five-percent variation in this voltage 
cannot be tolerated if the tube’s peak-current capabil- 
ities are to be realized. 


Element Dissipation—Under normal operating condi- 
tions, the average plate dissipation of the 4PR1000A 
should not be allowed to exceed 1000 watts. Dissipa- 
tion in excess of this maximum rating is permissable 
for short periods of time, such as during tuning pro- 
cedures. 

The average power dissipated by the screen-grid 
and the control-grid must not exceed 75 watts and 
25 watts, respectively. 


Cut-Off Characteristics—The Plate Current Cut-Off 
Characteristics of the 4PR1000A are shown in the 
graph below. These curves indicate the value of nega- 
tive grid voltage required to maintain a plate-current 
flow of 50 microamperes or less at the various plate 
and screen voltages noted. These curves were plotted 
from a “typical” tube whose electrical characteristics 
closely approximate the mean value in the tube test 
specification. 

Each 4PRI1000A is tested to insure proper cut-off 
characteristics at maximum ratings. This cut-off test 
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is made with a plate voltage of 30 KV, a screen voltage 
of 2.5 KV with the grid voltage adjusted to maintain 
a plate current of 10 microamperes. Under these 
test conditions the negative grid bias must not exceed 
600 volts. Due to tube-to-tube variation this cut-off 
point will vary and the typical range can be expected 
to be between —470 volts and —585 volts. 


Pulse-Modulator Service—The data shown in the 
“Typical Operating” section of Pulse-Modulator Serv- 
ice was calculated assuming a rectangular plate voltage 
wave-form, ignoring the effects of shunt capacity. In 
reality, the total shunt capacitance (including the out- 
put capacity of the tube, stray capacitance, etc.) 
affects the output wave form and can have consid- 
erable effect on plate dissipation. Since the actual 
plate waveform is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some circum- 
stances, be much greater than that dissipated during 
the remainder of the pulse. The total power dissipated 
is then the sum of the power dissipated during the 
rise time and the power dissipated during the re- 
mainder of the pulse. 

Special Applications — If it is desired to operate 
this tube under conditions widely different from 
those given here, please write to Power Grid 
Tube Marketing, Eimac, a division of Varian 
Associates, 301 Industrial way, San Carlos, Cali- 
fornia, for information and recommendations. 
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6021 


a EIMAC PULSE TRIODE 


® : ® 


€ MODULATOR 
2 AMPLIFIER 


The Eimac 6C21 is a high-vacuum power triode designed for pulse-modulator 
service at d-c plate voltages up to 30 kilovolts and peak plate currents as high 
as 15 amperes. 


The 6C21 is forced-air and radiation cooled, has a maximum plate-dissipa- 
tion rating of 300 watts, and, in pulse modulator service, will deliver up to 375 
kilowatts to a resistive load with 7.5 kilowatts of driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage - - - - - - » ih 4 volts 
Current - - - - - - - 17.0 amperes 

Amplification Factor (Average) - - - - - - 30 

Direct Interelectrode Capacitances (Average) ‘ 
Grid-Plate - - - - - - - - 4.3 uf 
Input - - - - ) - - - 9.5 upf 
Output - - - - - - - - 0.7 upf 

Transconductance (I,=100 ma., E,—2000v.) 5 - 6100 umhos 

® MECHANICAL 
Base - - : : = : 2 


“ : ‘ E 5 - 50-watt jumbo 4-pin 


Connections” - - - - - - * - - “ - - - - See drawing 


Socket - - = - - : x = 4 . . : E. F. Johnson Co. 123-211, 
National Co. XM-50 or 


equivalent. 


Mounting Position - - - - - a - = - - Vertical, base down or up 


Cooling - - - - - - “ : : - : 3 Forced Air and Radiation 
Maximum Temperature of Grid & Plate Seals - - - - - - - - 225 eG 
Recommended Heat Dissipating Plate and Grid Connectors - - - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - ° e 5 é - - : 3 : - = - 12-% inches 
Diameter E - a c : - : : E : - - 5-Ys inches 
Net Weight - - - - - - = - : < - - - - 1.3 pounds 
Shipping Weight ~~ - - - . : - : : - - - - - 5.8 pounds 
MAXIMUM RATINGS TYPICAL OPERATION 
Pulse Modulator Service (Per Tube) D-C Plate Voltage - : : : - - 28 kilovolts 
D-C Grid Voltage - - - - - - -1.5 kilovolts 
D-C PLATE VOLTAGE - = r 30 MAX. KILOVOLTS Pulse Plate Current - - - - . 15 amperes 
Pulse Grid Current* - - E - - 3.0 amperes 
D-C GRID VOLTAGE : ° -2.0 MAX. KILOVOLTS Pulse Positive Grid Voltage - - - - 1000 volts 
PEAK POSITIVE PLATE VOLTAGE - 35 MAX. KILOVOLTS Pulse Grid Driving Power*  - - - - 7.5 kilowatts 
Load: Resistive - - - - - - 1650 ohms 
PEAK POSITIVE GRID VOLTAGE - 1.6 MAX. KILOVOLTS Duty - - - - . : - - .002 
Pulse Voltage Output - - - - - 25 kilovolts 
PEAK PLATE CURRENT - - - 15 MAX. AMPERES Pulsa PawasGlicitas etic sete crak 1 oe pentane 
Pulse Plate Dissipation  - : - : : 45 kilowatts 
AVERAGE GRID DISSIPATION - 50 MAX. WATTS pifreupawar tiatant a : i F 375 kilowatts 
a AVERAGE PLATE DISSIPATON - 300 MAX. WATTS *Approximate values. 


(Revised 12-15-65) Copyright 1954, 1965 by Varian Associates 
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APPLICATION 


Mounting—The 6C21! must be mounted vertically, 
base down or up. The leads to the plate and grid 
terminals should be flexible, and the tube must be 
protected from vibration and shock. 


Cooling—Forced-air cooling of the filament stem 
structure is required. Base cooling requires a mini- 
mum air flow of 2'2 cubic feet per minute directed 
through the tube base toward the filament press. 
If the hole in the socket is at least | inch in diam- 
eter and the manifold is the same diameter, a 
static pressure of '/4 inch of water is required at 
the manifold to provide the 2'/2 cubic feet per 
minute. Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid 
terminals and unobstructed circulation of air 
around the tube is required in sufficient quantity 
to prevent the temperatures of grid and plate seals 
from exceeding 225°C. Forced ventilation of com- 
partments or equipment in which the tube is lo- 
cated is always beneficial, though not necessarily 
required. 

Tube temperatures may be measured with the aid 
of "Tempilaq'’, a temperature-sensitive lacquer 
manufactured by the Tempil Corporation, 132 
West 22nd Street, New York II, N. Y. For satis- 
factory results, Tempilaq must be sprayed on the 
surface to be measured in a thin coat, covering as 
small an area as will serve the purpose. 


ELECTRICAL 


Filament Voltage—For optimum tube life the fila- 
ment voltage, as measured directly at the base 
pins, should be the rated value of 8.2 volts. Varia- 
tions should be kept within the range of 7.9 to 8.5 
volts. All four socket terminals should be used, 
with two placed in parallel for each filament con- 
nection. 

Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation should not be allowed 
to exceed the maximum rating of 300 watts. Plate 
dissipation in excess of the maximum rating is 
permissable for short periods of time, such as dur- 
ing adjustment procedures. 


Operation—The 6C21 may be operated with in- 
ductive or resistive loads, provided only that the 
maximum ratings are not exceeded. The ratings 
listed for pulse modulator service are for opera- 
tion at peak plate currents of 15 amperes and 
pulse lengths up to 100 milliseconds. Further 
information on pulse operation, such as tube lim- 
itations under long (100 milliseconds or more) 
pulse conditions, is contained in “Pulse Service 
Notes” obtainable from Eimac Division of Varian 
on request. If it is desired to operate the 6C21 
under conditions widely different from those 
given for pulse modulator service, write Eimac 
Division of Varian for information and recom- 
mendations. 

Useful information about pulse circuits may be obtained 


from such publications as ‘Pulse Generators,” volume 5 of 
the MIT Radiation Laboratory Series, by McGraw-Hill, 1948. 
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EIMAC BBA i a 
MEDIUM MU 
TRIODE 


The Eimac 3CX2500A3 is an all ceramic and metal, medium-mu, 
forced-air cooled, external anode transmitting triode with a maximum plate 
dissipation rating of 2500 watts. Relatively high power output as an ampli- 
fier, oscillator, or modulator may be obtained from this tube at low plate 
voltages. The 3CX2500A3 is an exact replacement for the Eimac 3X2500A3 
and is suggested for use where higher ambient temperatures are to be 
expected or greater reliability is required. The all ceramic and metal con- 
struction allows a greater margin of safety with respect to tube operating 
temperatures while permitting higher processing temperatures to insure 
longer life. 

The tube has a rugged, low-inductance cylindrical filament-stem struc- 
ture, which readily becomes part of a linear filament tank circuit for V.H.F. 
operation. The grid provides thorough shielding between the input and 
output circuits for grounded-grid applications and is conveniently terminated 
in a ring between the plate and filament terminals. The 3CX2500A3 may 
be installed or removed without the aid of tools. 


ELECTRICAL GENERAL CHARACTERISTICS 
Filament: Thoriated Tungsten Min. Nom. Max. 
VONSOG ©.) Pei Wh-nensy eten Cele fe eK) a 7.5 volts 
Current - - - - - - - - - - 49 54 amperes 
; Amplification Factor - - - Sao ey Vou se 19 26 
o. Direct Interelectrode Capacitances 

Grid-Plate - - - - - - - - - - - 16.8 PRY uuf 

Peer aMen) gt eee A pene tes ee ek oe 8 20,9 40.2 uuf 

PeeeTUOMeNnt | ela eres el me eee 8) Ob 12 uuf 
Transconductance (1b = 830 ma., Eb = 3000 v.) - - 20,000 umhos 
Highest Frequency for Maximum Ratings - - = hats oy (h= 75 mc 

MECHANICAL 

eR ae 8 ee mn ee ew hk a See drawing 
Mounting rn on eee am ARR eh = | tm Be) ie | atte = > Vertical,; base: down orp 
eens eR ee ER Ra eho ime mm) ew te we my te fhe!) ml Forced Ale 
Maximum Anode Core and Seal Temperatures - - - - - - - += + = + = = = ~« 250°C 
Maximum Over-all Dimensions: 

Length ene wert) ae te RINE ole in ial ee ce Cty es le 61s 86 inches 

Diameter a ee ain Soe itaie Me or Mette Aletta ee) le oe Sim!) 6 @ 4: 16 inches 
eer Ce es ee ie a a Reema: Aa WE Ms fet 5 at ee VS Widen Se 6.25 pounds 
Shipping Weight (Average) Se) ak SP eee wo -  - . oe ee = 8 = Pie sta gmt = 7) DOUNGS 


—_—————— $$$ ns 


RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 

OR OSCILLATOR ee A ahaa a 9 RL CA Na eM 
(Conventional Neutralized Amplifier — D-C Grid Voltage - - - - - - 300  -—450  —500 volts 
Frequencies below 75Mc.) D-C Grid Current* - - - - - 245 265 180 ma 
Class-C FM or Telegraphy (Key-down conditions, per tube) Beas Fcaiy INPUT ologea ae = =e give ieee peice 
MAXIMUM. RATINGS ate AED eating, Coils sca lies hee ee 

ri issipation - - : - - - watts 

UBS ae Ericcen ee A aoe oe ee Plate Power Input- - - - - - 10,000 12,500 12,500 watts 
= = = . . Plate Dissipation - - - - - - 2500 2500 2500 watts 

PLATE DISSIPATION - - - - 2500 MAX. WATTS Plate Power Output - - - - - 7500 10,000' 10,000 watts 


GRID DISSIPATION. - 150 MAX. WATTS “Approximate values. 
eee 


PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 

AMPLIFIER D-C Plate Voltage - - - ~ - ~ 4000 4500 5000 volts 
‘ ; + D-C Plate Current - - - - - - 1.67 1.47 1.25 amps 
(Conventional Neutralized Amplifier — Bic Ghidl Voltage tinea ee a4 CE aoa cn hE ong keer 

, Frequencies below 75Mc.) D:CuGrid <Current™¢s yee ne Ae 180 140 150 ma 
DW) Class-C Telephony (Carrier conditions, per tube) Peak R-F Grid Input Voltage*’ - - - 685 715 760 volts 
MAXIMUM. RATINGS Driving Power* - = = = = = 125 100 115 watts 
D-C PLATE VOLTAGE - - - 5000 MAX. VOLTS SHeRe AE ROMMEL Piel OOTP CMOS eR = 
D-C PLATE CURRENT - - - 2.0 MAX. AMPS Sr ees ta atthe Deer hads 6 | ayn arene cuaets 

ate SSI 1 - - - = © = w 
PLATES DISSIPATION o ji c< Put e 1670 MAX. WATTS Plate Power Output - - - - - 5000 5300 5300 watts 


GRID DISSIPATION. - 150 MAX. WATTS 


*Apprcximate values. 


(Revised 12-15-64) Copyright 1962, 1965 by Varian Associates 
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AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE ee 6000 MAX. VOLTS 
D-C PLATE CURRENT =! pat= - 2.5 MAX. AMPS 
PLATE DISSIPATION - = == = 2500 MAX. WATTS 


GRID DISSIPATION - - -— - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - - 4000 5000 6000 volts 
D-C Grid Voltage! - - . -  - 150 190 240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - - - 4.0 ee 3.0 amps 
Effective Load, Plate to Plate - - - = 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power*- -~— - 340 230 225 watts 
Max-Signal Nominal Driving Power* - - 170 115 113 watts 


Max-Signal Plate Output Power - 11,000 11,000 13,000 watts 


*Approximate values. 
1Adjust to give listed zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “‘TYPICAL OPERATION,’ POSSIBLY EXCEEDING 


THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling — 


Forced-air cooling must be provided to hold 
the ceramic-to-metal seals and anode core tem- 
perature below the maximum rating of 250°C. 
At ambient temperatures above 50°C, at higher 
altitudes and at operating temperatures above 
30 mc, additional air flow must be provided. Sea 
level and 10,000 foot altitude air-flow require- 
ments to maintain seal temperatures below 
200°C in 50°C ambient air are tabulated below 
(for operation below 30 mc). 


(ovr Sree to-Base Air RG 


Sea RTE Sea) evel anne | 10,000 Feet —_—| 000 Feet 


Anode 
Dissipation ah ae Pressure Drop Air Flow Pressure Drop 
watts inches water CFM inches water 
1500 48 
2500 1h Se 96 at eo 


ar to-Anode Air- a 


Sea GNIS sea tevelh eae 10, | 10,000 Feet | Feet 


Anode 
Dissipation Ap ing Pressure Drop Air Flow Pressure Drop 
watts inches water CFM inches water 
1500 ae na 
2500 


*Since the power dissipated by the filament repre- 
sents about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 550 watts. 

1When air is supplied in the anode-to-base direction, 
a minimum of 3 cfm must be directed into the fila- 
ment-stem structure between the inner and outer fila- 
ment terminals to maintain the base seals below 
250°C. No separate air is required with base-to- 
anode airflow. 


Simultaneous removal of all power and air 
(as in the case of a power failure) will not 
ordinarily injure the tube, but it is recommended 
that cooling airflow continue for at least three 
minutes after filament power has been removed. 


Filament Voltage — 


The filament voltage, as measured directly at 
the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of 
from 7.12 to 7.87 volts. 


Bias Voltage — 


There is little advantage in using bias voltages 
in excess of those given under “Typical Opera- 
tion” except in certain very specialized applica- 
cations. Where bias is obtained from a grid 
resistor, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in 
the event of loss of excitation. 


Plate Voltage — 


The plate-supply voltage for the 3CX2500A3 
should not exceed 6000 volts. In most cases 
there is little advantage in using plate-supply 
voltages higher than those given under “Typical 
Operation” for the power output desired. 


Grid Dissipation — 


The power dissipated by the grid of the 
3CX2500A3 must never exceed 150 watts. Grid 
dissipation is the product of d-c current and 
peak positive grid voltage. 

In equipment in which the plate loading varies 
widely, such as oscillators used for radio-fre- 
quency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of 
loading. 


In VHF operation, particularly above 75 Mc., 
the d-c grid current must not exceed 200 ma. 
under any conditions of plate loading. With 
lightly loaded conditions the grid driving power 
should be reduced so that the grid current does 
not exceed one-tenth of the plate current. 
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DIMENSIONAL DATA 


REF. 
A 
8 
c 
ie) 
E 
F 
G 
H 

P] 
K 
L 
M 
N 
P 
Q 


NOTES: 
|. ,040 MAXIUM RUNOUT OF GRID CONTACT 
SURFACE WITH RESPECT TQ AXIS DETERMINED 
BY ANODE AND OUTER FILAMENT CONTACT _ 
SURFACE. 

2. .025 MAXIUM RUNOUT OF INNER FILAMENT 
SE as WITH RESPECT TO 
QUTER FILAMENT CONTACT SURFACE. _ 

3. DIMENSIONS IN INCHES. 


REMOVABLE GRID 
CONNECTOR WITH 
SPRING FINGERS 


GRID BY-PASS 
CAPACITOR 


TA 
My NT 2 
4 


SPRING COLLET 
CONNECTORS FOR 
FILAMENT TERMINALS 


AIR INLET 


FLOATING CENTER 
CONNECTOR POST 


RF CIRCUIT 


\,. 


TYPICAL TUBE CONNECTORS AND STEM COOLING 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power 
at plate voltages of 4000, 5000 and 6000 volts. These charts 
show combined grid and bias losses only. The driving-power 
and power-output figures do not include circuit losses. The 
plate dissipation in watts is indicated by Pp. Points A, B, and 
C are identical to the typical Class C operating conditions 
shown on the first page under 4000, 5000 and 6000 volts 
respectively. 
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ToTH 


EIMAC MEDIUM-MU TRIODE 


@ s é es ° 
| MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 75TH is a medium-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage rating 
of 3000 volts at frequencies up to 40 Mc. Forced-air cooling is not required in properly designed 
equipment operating at frequenties below 40 Mc. 

The 75TH in Class*C R-F service will deliver up to 225 watts plate power output with 10 watts y, 
driving power. Two 75TH's in Class-B modulator service will deliver up to 300 watts maximum-signal f 
plate power output with 3 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten ~ 
Voltage - . “ - - - - - - - - - - 5.0 volts 
Current - . - - - - - - - - - - - 6.25 amperes 
Amplification Factor (Average) - - - - - - - - - - - - 20 x 
Direct Interelectrode Capacitances (Average) 
Grid-Plate + - - - - - - - - - - - 2.3 upf 
Grid-Filament- - - - - - - - - - - - 2.7 upt 
Plate-Filament- r - - - - - - - - - - 0.3 wut 
Transconductance (l,=225 ma., E,=3000 v.) - - - - - - - 4150 .,mhos 7 a 
‘ . ve 
Highest Frequency for Maximum Ratings - - - - - - - - - 40 Me 
MECHANICAL i 
Base - - - - - - - - - - - - - Medium 4-pin bayonet oan” 
Basing - - - - - . - - - - - - - See outline drawing 
6. Socket - - - Johnson type No. 122-224, National type No. XC-4 or CIR-4, or equivalent 
Mounting Position - - - - - - - - - - : - : - - - : - Vertical, base down or up 
Cooling - = = = = 5 eee Convection and radiation 
Maximum Temperature of Plate and Grid Seals - - - - - - - - - - - - - - - - 225°C 
Recommended Heat Dissipating Connectors: 
Plate - - - - - . - - - - - - - - - - ~ : - - - - Eimac HR-3 
Grid - - - - - - - . - - - - - - - - - - - - - - Eimac HR-2 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - - - - - - . - - 7.25 inches 
Diameter - - : 2 - - - - - - - - - - - - - - - - - 2.81 inches 
Net Weight - . - . - - - - - - - - - - - - - - - - - - 3 ounces 
Shipping Weight (Average)  - - - - . - - - - - - - - - - : - - - 1.5 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND OSCILLATOR D.C Grid Voltage af =) -) Jaitas: = 00 | 1250 eeeodawone 
Class-C Telegraphy (Key-down conditions, | tube) D-C Plate Current - - - - - 215 167 150 ma. 
D-C Grid Current (approx.) - - - 35 23 32 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Inpyt Voltage (approx.) 270 280 350 volts 
D-C PLATE VOLTAGE : - - - 3000 MAX. VOLTS Driving Power (approx.) - - - 7 6 10 watts 
D-C PLATE CURRENT - - - - - 225 MAX. MA. Plate Power Input - - - - - 215 250 300 watts 
PLATE DISSIPATION - - - - - 75 MAX. WATTS Plate Dissipation - - - - - 75 75 75 watts 
GRID DISSIPATION. - - - - - - 16 MAX. WATTS Plate Power Output - - - - - 140 175 225 watts 
PLATE MODULATED RADIO TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
FREQUENCY AMPLIFIER D-C Grid Voltage - - - - - —150 —200 —300 volts 
Class-C Telephony (Carrier conditions, per tube) 0-C aoe Current - - - - 135 115 110 ma 
D0-C Grid Current (approx.) - - - 20 14 15 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Input Voltage (approx.) 300 330 440 volts 
D-C PLATE VOLTAGE - - - - - 2400 MAX. VOLTS Driving Power (approx.) - - - - ) 5 & watts 
D-C PLATE CURRENT oe a 180 MAX. MA. sie Ranons i eee 5 1h a os watts 
ate Power Inpu - - - - - watts 
PLATE DISSIPATION - - - - - 50 MAX. WATTS Plate Dissipation 5 rs : . . 50 50 Bons watte 
GRID DISSIPATION. - - - - - - 16 MAX. WATTS Plate Power Output - = = 85 125 170 watts 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND MODULATOR D-C Grid Voltage (approx.)! - : - —30 —60 —90 volts 
Class-B cero: Sides Pe: Plate jy - : 90 67 50 ma. 
ax-Signal D-C Plate Current - - 350 267 225 ma. 
MAXIMUM RATINGS (Per tube) Effective Load, Plate-to-Plate - - 5300 11,400 19,300 ohms 
J) D-C PLATE VOLTAGE =e ae ee 9000 MAX.CVOLTS Peak A-F Grid Input Voltage (per tube) 175 165 175 volts 
aw) Max-Signal Driving Power (approx.)  - a 4 3 watts 
MAX-SIGNAL D-C PLATE CURRENT - - 225 MAX. MA. peice, Plate rfsetleepk (per tube) 75 75 75 watts 
ax-Signal Plate Power Output - - 200 250 300 watts 
PLATE DISSIPATION "7 a 7 ; y 75 MAX. WATTS Total Harmonic Distortion - - - 1.5 2.0 2.0 percent 
GRID DISSIPATION’ - - - - - - 16 MAX. WATTS 1Adjust to give stated zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “‘TYPICAL OPERATION,’’ POSSIBLY 
EXCEEDING MAXIMUM RATINGS, WRITE EIMAC, A DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS. 


ad 75TH 


APPLICATION 


MECHANICAL 


Mounting—The 75TH must be mounted vertically, base 
down or up. The plate and grid leads should be flexible. 
The tube must be protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-3 and 
HR-2) should be used at the plate and grid terminals of 
the 75TH. If the free circulation of air around the tube 
is restricted, a small fan or centrifugal blower should be 
used to provide additional cooling for the plate and 
grid seals. 

Cooling requirements will be met if the temperature of 
the plate and grid seals is not allowed to exceed 225°C. 
One method of measuring these temperatures is provided 
by the use of ‘“Tempilaq’’, a temperature-sensitive lacquer 
available from the Tempil Corporation, New York 11, N.Y. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range of 4.75 to 5.25 volts. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 75TH, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of loss 
of excitation. 


| 065 DIA. MIN. 
(O71 DIA Max 


ii 


MEDIUM 4 PIN 
BAYONET BASE 


ALL_ DIMENSIONS _IN INCHES 


Plate Voltage—The plate-supply voltage for the 75TH 
should not exceed 3000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under “Typical Operation” for the power 
output desired. 


Grid Dissipation—The power dissipated by the grid of the 
75TH must not exceed 16 watts. Grid dissipation may be 
calculated from the following expression: 
Pe—eonnle 
where P, = Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 
€emp May be measured by means of a suitable peak 
voltmeter connected between filament and grid’. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 


Plate Dissipation— The plate of the 75TH operates at a 
visibly red temperature at its maximum rated dissipation 
of 75 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 


1 For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 
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the relationship of plate efficiency, 
H 


at plate voltages of 1000, 1500 and 


2000 volts. 
shown on the first page under 1000, 


typical Class C operating conditions 
1500, and 2000 volts respectively. 


plate dissipation in watts is indicated 
Points A, B, and C are identical to the 


power output and grid driving power 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
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450TH 


HIGH-MU TRIODE 

. © 

«= | MODULATOR 

| OSCILLATOR 
AMPLIFIER 


The Eimac 450TH is a high-mu power triode having a maximum plate dissipation rating of 450 
watts, and is intended for use as an amplifer, oscillator and modulator. It can be used at its maximum 
ratings at frequencies as high as 40 Mc. 

Cooling of the 450TH is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipaton, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten / 
Voltage - - - - - - - - - - - - 75 volts / 
Current - . . . : - - - - - . - 12.0 amperes i 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) - - - : a c ' ‘ s : 38 
Direct Interelectrode Capacitances (Average) 
Grid-plate - - - - - : - - = - : : 5.0 uufd. 
re ee te ee. gral inaettibe- ©) 8.8 qipfd: 
Plate-Filament - - - - - - - - - = - 0.8 wufd. 
Transconductance (i,=500 ma., E,=4000 v.) - = a - = : - - 6650 ,mhos 
Frequency for maximum ratings - - - = : : : : 5 s 40 Mc. 
MECHANICAL 
Base - - - - - = - - - - : - Special 4 pin, No. 5002B 
Basing : - - - - = - - = - - 2 e - RMA type 4AQ 
Mounting . . : - - - - - - - - Vertical, base down or up 
&. Cooling - - - - - . - - - - - Radiation and air circulation 


Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 


Socket - - - - Johnson Type No. 211 or National Type No. XM50 or equivalent. 

Recommended Heat Dissipating Connectors: 
Plate - - = : < = = - - 2 = 2 = - ~ < > z 2 -  Eimac HR-8 
Grid - - - - : - - - - - . - - : - : - - - - Eimac HR-8 


Note: The grid terminal of the 450TH is now .560" in diameter, To accommodate existing equipment designed for the older 
style 450TH having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so 
that it may be removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating con- 
nector. (See outline drawing.) 


Maximum Overall Dimensions: 


Length = - . - : = 5 = + E = > - : g - z : - 12.625 inches 
Diameter - - - - - - - - - - E = . : - : - : - 5.125 inches 
Net weight - - - - - - - - - 2 : - : : - : : 2 : - - 1.3 pounds 
Shipping weight (Average) - - neh Ac: - : sip lee f : . ° 7 “ E : : 5.6 pounds 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 


TYPICAL OPERATION—2 TUBES 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) D-C Plate Voltage - - - - - - 3000 4000 5000 Volts 
D-C Grid Voltage (approx.)* - - - - —50 —85 —II5 Volts 
MAXIMUM RATINGS Zero-Signal D-C Plate Current - - - 200 150 120 Ma. 
Max-Signal D-C Plate Current - - - 770 675 620 Ma. 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS Effective Load, Plate-to-Plate - - - - 7800 12,800 18,600 Ohms 
Peak A-F Grid Input Voltage (per tube) - 225 235 267 Volts 
MAX-SIGNAL D-C PLATE CURRENT Max-Signal Peak Driving Power - - - 40 34 40 Watts 
PER TUBE - - - - - - 600 MAX. MA. Max-Signal Nominal Driving Power (approx.) 20 17 20 Watts 
Max-Signal Plate Power Output - - - 1400 1800 2200 Watts 
PLATE DISSIPATION, PER TUBE - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 
PLATE MODULATED RADIO FREQUENCY 
TYPICAL OPERATION, PER TUBE* 
AMPLIFIER D-C Plate Voltage - - - 3000 4000 ©4500 Volts 


D-C Plate Current 
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a Total Bias Volt eevee 

Class-C Telephony (Carrier conditions, per tube) Fixed Bias voltnne i : é P 5 eS SR SRR Ae 
ma Papi! - - - - - - - 2500 3500 3500 Ohms 

UM RATINGS - ri urrent - - - - - - 60 43 50 Ma. 

MAXIM Peak R-F Grid Input: Voltages ic 2" =; = Shad > C525 © Sas Vane 
\ riving Power (approx.)  - - - - - 30 23 29° Watts 
a ad DURES VORIAG BS, (057) fod p> ean MAX. YOLTS Grid’ Dissipation: \ y= =. many scateae hy Malte oy 100) Ean 
ate Power Input - - - - - - 1150 1360 1550 Watts 
D-C PLATE CURRENT - - - - 500 MAX. MA. Plate Dissipation ee Pree rae: a 300 300 300 Watts 
Plate Power Output - - - - - - 850 1060 1250 Watts 

PLATE DISSIPATION - - - - - 300 MAX. WATTS *The figures are for one tube operating at maximum plate dissipation as a 
plate modulated Class-C amplifier. The output figures do not allow for 


GRIDSDISSIPATION. = | =) et = 80 MAX. WATTS circuit losses. 
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450TH 


RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 


Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). 


MAXIMUM RATINGS 

6000 MAX. VOLTS 
600 MAX, MA. 
450 MAX. WATTS 


D-C PLATE VOLTAGE . - Ss GES 
D-C PLATE CURRENT . SES ga 
PLATE DISSIPATION - - - : 


GRID DISSIPATION” - - - - - 80 MAX. WATTS 


MECHANICAL 


Mounting—The 450TH must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 

Cooling—Provision should be made for ample circulation 
of air around the 450TH. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the tem- 
perature of the seals. 


ELECTRICAL 

Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
fialment voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TH, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided to 
prevent excessive plate dissipation in the event of loss of 
excitation. 

Grid Dissipation—The power dissipated by the grid of the 
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TYPICAL OPERATION, PER TUBE* 


D-C Plate Voltage - - - - - - 3000 4000 5000 Volts 
D-C Grid Voltage - - - - - - —175 —200 —300 Volts 
D-C Plate Current - - - - - - 500 450 450 Ma. 

D-C Grid Current - - - - - 95 85 90 Ma. 

Peak R-F Grid Input Voltage . - - - 400 410 570 Volts 
Driving Power (approx.) - - - - 35 35 46 Watts 
Grid Dissipation - - - - . - 21 18 24 Watts 
Plate Power Input - - - - - - 1500 1800 2250 Watts 
Plate Dissipation - - - - - - 450 450 450 Watts 
Plate Power Output - - - - 1050 1350 1800 Watts 


*The figures show actual measured “tube performance and do not allow for 

: circuit losses. 

a I Eg ee ae Te 
APPLICATION 


450TH must not exceed 80 watts. Grid dissipation may be 
calculated from the following expression: 


Pe=€cpmle 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.’ In equip- 
ment in which the plate loading varies widely, such as 
oscillators used for radio-frequency heating, care should 
be taken to make certain that the grid dissipation does 
not exceed the maximum rating under any conditions of 
loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TH should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given under 
“Typical Operation” for the power output desired. 


Plate Dissipation—Under normal operating conditions, the 
power dissipated by the plate of the 450TH should not be 
allowed to exceed 450 watts. At this dissipation the 
brightness temperature of the plate will appear a visible 
red color. The value of this color is somewhat effected 
by light from the filament as well as from external 
sources. Plate dissipation in excess of the maximum rating 
is permissible for short periods of time, such as during 
tuning procedures. 


circuits see, for instance, ''Vacuum Tube 


lFor suitable peak v.t.v.m. 
1945. This article is available in reprint 


Ratings,'' Eimac News, January, 
form on request. 
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BOTTOM VIEW 


NOTE:—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adapter pin is provided. 
This adapter pin, if not needed, may 
be removed by unscrewing. 


DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 3000, 4000, and 
5000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 3000, 
4000, and 5000 volts respectively. 
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EIMAC 490TL 


MEDIUM-MU TRIODE 
a 
MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 450TL is a medium-mu power triode having a maximum plate dissipation rating of 
450 watts, and is intended for use as an amplifier, oscillator and modulator. It can be used at its 
maximum ratings at frequencies as high as 40-Mc. 

Cooling of the 450TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - 2 7.5 volts 
Current - - - - - - - - 12.0 amperes 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) - - - - - - - = - 18 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - 4.5 MF 
Grid-Filament - - = - - . - - 6.8 LEE 
Plate-Filament - - - - - - - - 0.8 MEF 
Transconductance (i,=500ma, E,=4000v, e.= —75y.) - - - - 5000 pmhos 
Frequency for Maximum Ratings - - - - - - 40-Mc. 
een cAL 
Base - - - = - - - - Special 4 pin, No. 5002B 
Basing - - - - - - - . - - RMA type 4AQ 
Mounting - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - Radiation and air circulation 
Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 
&. Socket - - - Johnson Type No. 211 or National Type No. XM50 or equivalent. 
Recommended Heat Dissipating Connectors: 
Plate . - - - - - - - - - . . - - Eimac HR-8 
Grid - - - - - - - - - - Eimac HR-8 


Note: The grid canminale of she 450TL i is now 560" in diameter. To accommodate existing equipment designed for the older style 
450TL having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be 
removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating connector. (See outline 


drawing.) 
Maximum Overall Dimensions: 
Length s 3 = ‘ = 4 2 = 2 & : = - 12.625 inches 
Diameter - = - = - - - - - - - - - - 5.125 inches 
Net weight - : : = - < - - - - - . - - 1.3 pounds 
Shipping weight (averagel - - - - - - - - - - - - - 5.6 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION—2 TUBES 
D-C Plate Voltage - - - - - 3000 4000 5000 Volts 
AND MODULATOR D-C Grid Voltage (approx.)* - - - - —II0 —I75 —240 Volts 
r ‘ 4 ne Zero-Signal D-C Plate Current - - - - 200 150 120 Ma. 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) Max-Signal D-C Plate Current - - - 770 675 620 Ma. 
MAXIMUM RATINGS gia pone Platese Fists ( - ; - 7700 12,800 ey res 
ea rid Input Voltage (per tube - 325 365 olts 
D-C PLATE VOLTAGE - + A : : 6000 MAX. VOLTS Max-Signal Peak Driving Power - . 40 33 56 Watts 
MAX-SIGNAL D-C PLATE Borer Max-Signal Nominal Driving Power (approx.) 20 17 28 Watts 
PER TUBE - - 72 fe 600 MAX. MA. Max-Signal Plate Power Output - - = - 1400 1800 2200 Watts 
PLATE DISSIPATION, PER TUBE - - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATON, PER TUBE* 
D-C Plate Voltage - - - - - - 3000 4000 5000 Volts 
AND OSCILLATOR DG Grid Voltageeet. = me ~  *) e) 2757 —400 | 500. Volts 
oo Plate Current - . - - - - 500 450 er +p 
LOnT s it D Grid Current’ - - - - - 65 53 a 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). Peak RE Grid Input Valtada 2 ¥ Zz ° 640 740 870 Vols 
U Driving Power (approx.) - - - - - 38 35 42 atts 
Pn ae aRA TIN 2 Grid Dissipation - - - - - . . 20 13 a wae 
D-C PLATE VOLTAGE - < 2 ‘ hs MAX. VOLTS Plate Power Input - - - - - - 1500 1800 225 atts 
D-C PLATE CURRENT he MAX Ni Plate Dissipation - - - = = = = 450 450 450 Watts 
a ey) SUP Soc - : Plate Power Output - - - - - - 1050 1350 1800 Watts 
PLATE DISSIPATION ” ‘ : 2 a 450 MAX. WATTS *The figures show actual measured tube performance and do not allow for 
GRID DISSIPATION - - - - - 65 MAX. WATTS circuit losses. 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, PER TUBE* 
D-C Plate Voltage - - - - - - 3000 4000 4500 Volts 
AMPLIFIER D-C Plate Current - - - - - - 380 340 345 a 
issal Bias younae - - - - - - —400 —500 —550 Volts 
J . 7 rs ixed Bias Voltage - - - - - - —200 —250 —275 Volts 
a) Class-C Telephony (Carrier conditions, per tube) Gilat Revisions E 2 2 ~ i Z 5000 7000 7500 Ohms 
) D-C Grid Current - - - - = - 40 36 36 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - . 700 790 850 Volts 
Driving Power - - - - - - - 28 29 3! Watts 
D-C PLATE VOLTAGE - - - - ~- 4500 MAX. VOLTS Grid Dissipation - oe Sy eli yes 12 TT 11 Watts 


Plate Power Input - 


D-C PLATE CURRENT - 3 < - : 500 MAX. MA. Plate Dissipation 
Plate Power Output 


- 850 1060 1250 Watts 


PLATE DISSIPATION - - - - - 300 MAX. WATTS e guy are for one tube operating at maximum plate dissipation as a 
plate modulated Class-C lifi Th tput 
paieeecciei rice : : ; : ; Se te arate ake amplifier. The output figures do not allow for circuit 
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—_ 450TL 


APPLICATION 


MECHANICAL 


Mounting—The 450TL must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 


Cooling—Provision should be made for ample circulation 
of air around the 450TL. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the 
temperature of the seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
filament voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TL, there 
is little advantage in using bias voltages in excess of 
those given under ‘Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of 
loss of excitation. 
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BASE NO.B-50! 


Grid Dissipation—The power dissipated by the grid of 
the 450TL must not exceed 65 watts. Grid dissipation 
may be calculated from the following expression: 


Pee Ermale 
where P,=Grid dissipation 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any 
conditions of loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TL should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given 
under “Typical Operation” for the power output desired. 


Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 450TL should 
not be allowed to exceed 450 watts. At this dissipation 
the brightness temperature of the plate will appear a 
red-orange in color. The value of this color is somewhat 
affected by light from the filament as well as from 
external sources. Plate dissipation in excess of the 
maximum rating is permissible for short periods of time, 
such as during tuning procedures. 
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NOTE :—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adaptor pin is provided. 
This adaptor pin, if not needed, may be 
removed by unscrewing. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 3000, 4000, and 
5000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 

Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 3000, 
4000, and 5000 volts respectively. 
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EIMAC 


e ceeat st epenemag a teeta. © HIGH-MU TRIODE 


~ . Divisi . ; 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac !000T is a high-mu power triode intended for use as a modulator, oscillator, or 
amplifier. The tube has a maximum plate dissipation rating of 1000 watts, and a maximum plate 
voltage rating of 7500 volts at frequencies up to 50 Mc. Cooling is by forced air and radiation. 


The I000T in Class-C r-f service will deliver up to 3000 watts plate power output with 60 watts 
driving power. Two 1000T's in Class AB: modulator service will deliver up to 4600 watts maximum 
signal plate power output with 60 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - . - - - - - - - 7.5 volts +5% 
Current - - - - - - - - - - - - 15.5 amperes 
Amplification Factor (Average)  - - - - . . . - - - - 35 
Direct Interelectrode Capacitances (Average) 
Grid-Plate = - - - - - . - - - - - 5.1 ppt 
Grid-Filament - - - - - - - - - - - - 9.3 ppt 
Plate-Filament - - - - - - - - - - - 0.5 ppt 
Transconductance (1,=750ma., E,=6000v.) - - - - - - - 9050 umhos 
Highest Frequency for Maximum Ratings’ - - - - - - . - - 50 Me 
MECHANICAL 
Base - : - - - . - - 50-watt jumbo 4-pin with air-conduction pipe 
Connections - - - - - - - - - - - - See outline drawing 
Socket - - - - - . . - - Johnson type No. 123-211 or equivalent 
" Mounting Position - - - - - - = - - Vertical, base down or up 
ua, Cooling - - - - - - - - = : 2 - Forced air and radiation 
Maximum Temperature of Grid and Plate Seals : = 2 : 4 2 a : EB 7 af 4 ci = . & YATE 
Recommended Grid and Plate Heat Dissipating Connectors - - - = : : = - = : - - Eimac HR-9 
Maximum Dimensions: 
Seated Height - s ~ 2 3 3 é Z : : E is 1 : Z Z 12.3 inches 
Diameter = rs = - - - - - - - - - - = ~ - = - - 5.13 inches 
Net Weight - :. = = = - = = = - - - ~ . - - - - - - - 1.25 pounds 
Shipping Weight (Average) - - -~ - ef MDs ele te Rees oe OST ei, ON ee 6.25 pounds 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - = ‘3 2 > 4000 5000 6000 volts 
OR MODULATOR D-C Grid Voltage! - - - -85 —125 —160 volts 
Class-AB Zero-Signal D-C Plate Current. - - - 335 270 220 ma 
2 Max-Signal D-C Plate Current - - - 1.25 1.14 1.05 amps 
MAXIMUM RATINGS (Per tube) Effective Load, Plate-to-Plate - - - 6250 9200 13,300 ohms 
D-C PLATE VOLTAGE - = ~ = * : 7500 MAX. VOLTS penises F Grid pctegs (per tubs) - - ee 24 oh bah 
Z ax-Signa tiving Power* - - - watts 
D-C PLATE CURRENT. - - - - - - 750 MAX. MA Max-Signal Plate Power Input = ~ 5000 5700 6300 watts 
PLATE DISSIPATION - - - - - - 1000 MAX. WATTS Max-Signal Plate Power Output - - - 3000 3700 4600 watts 
GRID DISSIPATION - - - - - - 80 MAX. WATTS 1Adjust to stated Zero-Signal Plate Current. 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 50 Mc.) 
D-C Plate Voltage . - . - 3000 4000 5000 6000 volts 
OR OSCILLATOR D-C Grid Vollage. = =. - = -I5O0 =150 00-225 smeasOmvolls 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) ee Aa baie 3 > : ‘ aaa ie ue ne ny 
MAXIMUM RATINGS Peraquancies up to 50 Mc.) Peak R-F Grid Voltage - - - 350 365 420 610 volts 
D-C PLATE VOLTAGE - - - - 7500 MAX. VOLTS Driving Power* - . - - 30 33 33 60 watts 
D-C PLATE CURRENT - - - - - - 750 MAX. MA Grid Dissipation’ - - - - - 2! 19 14 25 watts 
PLATE DISSIPATION - - - - - - 1000 MAX. WATTS Plate Power Input - - - - 2250 2850 3335 4000 watts 
GRID DISSIPATION ~ - - - - - 80 MAX. WATTS Plate Power Output - - - - 1350 1850 2335 3000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 50 Mc.) 
D-C Plate Voltage - - - - - - 4000 5000 6000 volts 
AMPLIFIER D-C Grid Voltage - - - - - - 300 400 -500 volts 
Class-C Telephony (Carrier conditions, per tube) a Ay opt i ‘ c ‘ E : os te me ih 
MAXIMUM RATINGS (Frequencies up to 50 Mc.) Peak R-F Grid Voltage = s - - - 540 660 775 volts 
D-C PLATE VOLTAGE - - - - - - 6000 MAX. VOLTS Driving Power* 53) i ees ene 45 60 7S watts 
D-C PLATE CURRENT - - - - - - 600 MAX. MA Grid Dissipation* - - - - - - 20 24 25 watts 
. PLATE DISSIPATION AS ue et fe ee 665 MAX. WATTS Plate Power Input - - - - - = 2400 3000 3600 watts 
me} GRID DISSIPATION - - - ~ - - 80 MAX. WATTS Plate Power Output - - - - - 1735 2335 2935 watts 


*Approximate values 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ‘‘TYPICAL OPERATION,’’ POSSIBLY EXCEEDING 


THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EIMAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 


(Revised 12-15-65) Copyright 1952, 1965 by Varian Associates 
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APPLICATION 


MECHANICAL 


Mounting—The 1000T must be mounted vertically. The 
base may be either down or up. The leads to the plate 
and grid terminals should be flexible, and the tube must 
be protected from vibration and shock. 


Cooling—The envelope and seals of the 1000T require 
forced-air cooling. Air-conduction pipes are provided in 
the base of the tube and in the HR-9 plate and grid 
Heat-Dissipating Connectors. Two cubic feet of air per 
minute supplied to each of these pipes will satisfy the 
cooling requirements of the seals. An 8- or 10-inch fan 
located approximately a foot from the tube will provide 
sufficient cooling air for the envelope. Air must be sup- 
plied to the tube when plate and grid voltages are ap- 
plied, and must be continued until these voltages are 
removed. In some cases, particularly in locations where 
the ambient temperature is high, or where the free cir- 
culation of air is impeded, cooling air must be supplied 
when filament voltage is applied, and continued for two 
or more minutes after all voltages are removed. 


The temperature of the grid and plate seals must not 
be allowed to exceed 225°C. A convenient accessory for 
the measurements of these temperatures is ‘““‘Tempilaq”, a 
temperature-sensitive lacquer manufactured by the Tem- 
pil Corporation, 132 W. 22nd St., New York 11, N. Y. 


ELECTRICAL 


Filament—All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—The maximum limit on bias voltages which 
may be used with the 1000T is considerably above those 
listed in “Typical Operation.’’ Where bias is obtained 
by a grid leak, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in the event 
of loss of excitation. 

Plate Voltage—The rated maximum d-c plate voltage of 
7500 volts applies at frequencies up to 50 Mc. Above 
that frequency the tube must be operated at lower d-c 
voltages. In most cases there is little advantage in using 
plate supply voltages higher than those given under 
“Typical Operation” for the power output desired. 

Grid Dissipation—Grid dissipation may be assumed to be 
the product of the d-c grid current and the peak positive 
cathode-to-grid voltage. This assumption is sufficiently 
accurate for the purpose of determining that the 1000T 
is operating within its maximum rated grid dissipation 
of 80 watts. 

Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 1000T should not 
be allowed to exceed 1000 watts. Plate dissipation in 
excess of the maximum rating is permissible for short 
periods of time, such as during tuning procedures. 
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the relationship of plate efficiency, 


power output and grid driving power 
at plate voltages of 4000, 5000 and 


6000 volts. These charts show com- 
shown on the first page under 4000, 


typical Class C operating conditions 
5000, and 6000 volts respectively. 
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5-500A 
- -EIMAC be 
® ; : 
ie MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 5-500A is a compact, ruggedly constructed radial-beam 
power pentode having a maximum plate dissipation rating of 500 watts. It i 
is intended for use as an amplifier, oscillator or modulator. The high plate 7 
current rating, low grid-plate capacitance and low driving power require- : 
ments permit maximum power capability to be combined with circuit 
simplicity and economic driver requirements. 


The Eimac 5-500A is cooled by radiation from the plate and by circu- 


lation of forced-air through the base, around the envelope and over the plate Hag 
seal. Cooling may be greatly simplified by the use of the Eimac SK-400 or io = = 
SK-410 Air System Socket and the accompanying Eimac SK-426 glass chim- yr 
ney. These sockets are designed to maintain the correct balance of cooling ims 
air between the component parts of the tube. g, e@ 
The suppressor element of the 5-500A terminates at the tube base shell, Ul] Pu 
and is designed to be operated at ground (zero) potential. The base shell 
must be grounded by means of suitable spring clips. 
4 GENERAL CHARACTERISTICS 
ey. ELECTRICAL 
Filament: Thoriated Tungsten, balanced 
W Olt GC ars eee eet en a Re 10.0 volts 
COUIEVOT Cea he ep me ana 8 ee Seve 10.2 amperes 
Grid-Screen Amplification Factor (Average)- - - - - - - - 5.5 
Direct Interelectrode Capacitances, Grounded Cathode Min. Max. 
Grid-Platean weamerey te Mira ewe at ee tee = .10 pf 
Hepa 2 te GR Se oe a 15.0 19.0 pf 
OuUtpUlesme et Wi pent) ea cas Fae mlm Sat. 9.5 12.0 pf 
MECHANICAL 
Base - * 2 2 = = = 2 = = é = = “ - - - - see drawing 
Basing - - - - : 5 5 4 é < = : : - - - - see drawing 
Mounting Position an eee ieee | =" «Vertical; basesuiptomednm 
Coulnee eee eRe UU Radiation and‘forcedme 
Recommended Heat Dissipating Connector - - - - - - - -  -  Eimac HR-6 
Recommended Socket- - - -  -  -  -  Eimac SK-400 or SK-410 Air System Socket 
Recommended Chimney - - - - - - - - - - -  -_ = Eimac SK-426 
Maximum Overall Dimensions 
[iericthee eee eer ie inet = nw = Seed >) oe A OU Rees 
Diameter oe) pen Rt ie en an pe = a eke: | die ete a) = oS ei One 
INGER V) CIO tmeemBas) 5 =e tiatc eR RCL eer 6 wT re Siete oe ates 11 ounces 
BRippinceWelchte sreitstyetee ie he re ee me a 
es NOTE: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining 
fixed conditions of grid bias and screen voltage. It will be found that if this procedure is followed there will be little varia- 


tion in power output between tubes even though there may be some variation in grid and screen currents. Where grid bias 
is obtained principally by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


(Effective 11-15-65) Copyright 1965 by Varian Associates Printed in U.S.A. 


a har 5-500A 


RADIO FREQUENCY POWER 
AMPLIFIER AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE -~ - 
D-C SCREEN VOLTAGE~ - 
D-C SUPPRESSOR VOLTAGE 
D-C PLATE CURRENT -~ - 
PLATE DISSIPATION -_— - 
SCREEN DISSIPATION - 
GRID DISSIPATION -~— - 


4000 Max. 
600 Max. 
100 Max. 
450 Max. 
500 Max. 

35 Max. 
12 Max. 


Volts 
Volts 
Volts 
ma 

Watts 
Watts 
Watts 


TYPICAL OPERATION 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB:, Grounded Cathode, one tube 


MAXIMUM RATINGS 


DC PLATE VOLTAGE -_~ - 
DC SCREEN VOLTAGE - 
DC SUPPRESSOR VOLTAGE 
DC PLATE CURRENT -~ - 
PLATE DISSIPATION -_ - 
SCREEN DISSIPATION - 


4000 Max. 
1000 Max. 
100 Max. 
450 Max. 
500 Max. 
35 Max. 


Volts 
Volts 
Volts 
ma 

Watts 
Watts 


D-C Plate Voltage - - - - 2500 3000 4000 Volts 
D-C Screen Voltage - - - - 500 500 500 Volts 
D-C Grid Voltage - - - - —210 —220 -—240 Volts 
D-C Suppressor Voltage - - 0) 0) 0 Volts 
D-C Plate Current -~ - - 405 432 450 ma 
D-C Screen Current - - - - lays) 65 65 ma 
D-C Grid Current - - - - 28 oS 38 ma 
Screen Dissipation - - - - PHS) 32.0 33 Watts 
Grid Dissipation - - - - 2.8 3.8 5.0 Watts 
Peak R-F Grid Input Voltage -~— - 310 330 365 Volts 
MF Driving Power* -  -~— - - SF7, We 14 Watts 
Plate Power Input - - - - 1015 1300 1800 Watts 
Plate Dissipation - - -— - 265 495 500 Watts 
Plate Power Output - - - - 750 805 1300 Watts 
*Driving Power increases as frequency is increased. 
TYPICAL OPERATION (Frequencies below 30 Mc.) 
Peak-Envelope or Modulation-Crest Conditions. 
Adjusted for minimum distortion. 
DC Plate Voltage - - - - 2000 3000 4000 Volts 
DC Screen Voltage - - - - 750 750 750 Volts 
DC Suppressor Voltage - - - 0 0 0 Volts 
DC Control Grid Voltage* - - —100 —112 —121 Volts 
Zero-Signal DC Plate Current - - 150 100 80 mA 
Single-Tone DC Plate Current - 338 320 322 mA 
Two-Tone DC Plate Current - - PAS Ps 221 212 mA 
Single-Tone DC Screen Current - 31 26 24 mA 
Two-Tone DC Screen Current - 5 12 10 mA 
Peak RF Grid Voltage - - - 100 fal? 121 Volts 
Useful Output Power - -~ - 395 612 832 Watts 
Resonant Load Impedance -~ - 3600 5800 7700 Ohms 
Third Order _|ntermodulation 

Products** - - - —52 —33 -—28 db 
Fifth Order intermodulation 

Products a0 ~ ens a= A ea —37 db 


*1. Adjust to the specified zero-signal plate current. 


**2. Equal or better than stated for all signal levels up to indicated 
useful output power. Reference to one tone of a two-tone test signal. 


PLATE MODULATED RADIO 


FREQUENCY AMPLIFIER 


Class-C Telephony 


(Carrier conditions unless otherwise specified.) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE -~ - 
DC SCREEN VOLTAGE - 
DC SUPPRESSOR VOLTAGE 
DC GRID VOLTAGE - - 
DC PLATE CURRENT -~ - 
PLATE DISSIPATION - _— - 
SCREEN DISSIPATION - 
GRID DISSIPATION -~ - 


- 4000 Volts 
- 600 Volts 
- 100 Volts 
- —500 Volts 
- 340 ma 

- 330 Watts 
- 35 Watts 
- 12 Watts 


AUDIO FREQUENCY POWER 
AMPLIFIER AND MODULATOR 


Class AB 


MAXIMUM RATINGS (Per Tube) 


D-C PLATE VOLTAGE -_~ - 
D-C SCREEN VOLTAGE - 
D-C SUPPRESSOR VOLTAGE 


MAX-SIGNAL D-C PLATE 
CURRENT- - -— - 


PLATE DISSIPATION -~ - 
SCREEN DISSIPATION - 
GRID DISSIPATION -~ - 


4000 Max. 
1000 Max. 
100 Max. 


450 ma 


500 Max. 
35 Max. 


12 Max. 


Volts 
Volts 
Volts 


Watts 
Watts 
Watts 


TYPICAL OPERATION 


DC Plate Voltage - - - - 2700 3100 £3500 Volts 
DC Screen Voltage - - - - 450 470 500 Volts 
DC Grid Voltage - - - - —270 —310 -—300 Volts 
DC Suppressor Voltage --~ - - 0) 0 0 Volts 
DC Plate Current” - - - - 285 260 305 ma 
DC Screen Current - - - - 68 50 55 ma 
DC Grid Current — S20 4 6 20 15 18 ma 
Screen Dissipation -~ - - 31 23 27 Watts 
Peak A-F Screen Voltage Aporar 

(100% Modulation) - - - 350 330 350 Volts 
Peak R-F Grid Voltage - - - 355 385 375 Volts 
MF Grid Driving Power- -~ - 7 6 7 Watts 
Plate Dissipation - - -— - 160 220 280 Watts 
Plate Power Output ee 580 580 780 Watts 


TYPICAL OPERATION CLASS AB, 

(Sinusoidal wave, two tubes unless otherwise specified) 

D-C Plate Voltage - - - - - 3000 4000 Volts 
D-C Screen Voltage - - - - - 750 750 Volts 
D-C Suppressor Voltage - - - - 0) 0 Volts 


D-C Grid Voltage (approx.)* - —112 —12]1 Volts 
Zero-Signal D-C Plate Current 200 160 ma 
Max-Signal D-C Plate Current 640 645 ma 
Zero-Signal D-C Screen Current 0 O ma 
Max-Signal D-C Screen Current 52 48 ma 
Effective Load, Plate-to-plate - 11,600 15,400 Ohms 
Peak A-F Grid Input ME eee oe) 112 121 Volts 
Driving Power - - O Watts 
Max-Signal Plate Power Gurout ani pues = 1224 1664 Watts 
*Adjust to give stated zero-signal plate current. The D-C resistance 


in series with the control grid of each tube should not exceed 
250,000 ohms. 


1 ' ' 1 


If it is desired to operate this tube under conditions widely different from those given under “Typical Operation,” possibly 
exceeding the maximum ratings given for CW service, write Eimac, A Division of Varian Associates, for information and 


recommendations. 
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APPLICATION 


MECHANICAL 


MOUNTING—The 5-500A must be mounted 
vertically, base up or base down. The socket 
must be constructed so as to allow an unim- 
peded flow of air through the holes in the base 
of the tube and must also provide clearance for 
the glass tip-off which extends from the center 
of the base. The metal tube-base shell should be 
grounded by means of suitable spring fingers. 
The above requirements are met by the Eimac 
SK-400 and SK-410 Air-System Sockets. A 
flexible connecting strap should be provided 
between the Eimac HR-6 cooler on the plate 
terminal and the external plate circuit. The tube 
must be protected from severe vibration and 
shock. 


COOLING— Adequate forced-air cooling must 
be provided to maintain the base seals at a tem- 
perature below 200°C., and the plate seal at a 
temperature below 225°C. 


When the Eimac SK-400 or SK-410 Air-System 
Sockets and SK-426 chimney are used, a mini- 
mum air flow of 14 cubic feet per minute at a 
static pressure of 0.25 inches of water, as meas- 
ured in the socket at sea level, is required to pro- 
vide adequate cooling under all conditions of 
operation. Seal temperature limitations require 
that cooling air be supplied to the tube even when 
the filament alone is on during standby periods. 


In the event an Air-System socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 


Tube temperatures may be measured with the 
aid of “Tempilaq,” a temperature-sensitive la- 
quer manufactured by the Tempil Corporation, 
132 West 22nd Street, New York 11, N.Y. 


ELECTRICAL 


FILAMENT VOLTAGE—For maximum tube 
life the filament voltage, as measured directly 
at the filament pins, should be the rated voltage 
of 10.0 volts. Variations in filament voltage 
must be kept within the range of 9.5 to 10.5 
volts. 


The 5-500A features a balanced filament 
structure to help the designer meet FCC hum 
and noise specifications in AM service. 


BIAS VOLTAGE — The d-c bias voltage for 
the 5-500A should not exceed 500 volts. If grid 
leak bias is used, suitable means must be pro- 
vided to prevent excessive plate or screen dissi- 
pation in the event of loss of excitation, and the 
grid-leak resistor should be made adjustable to 


facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 Mc., it is advisable to 
keep the bias voltage as low as is practicable. 


SCREEN VOLTAGE—The d-c screen voltage 
for the 5-500A should not exceed 800 volts in 
r-f applications. In audio applications a maxi- 
mum d-c screen voltage of 1,000 volts may be 
used. The screen voltages shown under “Typical 
Operation” are representative voltages for the 
type of operation involved. 


PLATE VOLTAGE—The plate-supply voltage 
for the 5-500A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the d-c plate-supply voltage 
should not exceed 3200 volts, except below 30 
Mc., intermittent service, where 4000 volts may 
be used. 


GRID DISSIPATION — Grid dissipation for 
the 5-500A should not be allowed to exceed 12 
watts. Grid dissipation may be calculated from 
the following expression, 

Pg = ecmplc 


where Pg = Grid Dissipation 
ecmp:= Peak positive grid to cathode 
voltage, and 
Ic = D-C grid current 


ecmMp may be measuzed by means of a suitable 
peak voltmeter connected between filament and 
grid. 


SCREEN DISSIPATION — The power dissi- 
pated by the screen of the 5-500A must not 
exceed 35 watts. Screen dissipation is likely to 
rise to excessive values when the plate voltage, 
bias voltage or plate load are removed with fila- 
ment and screen voltages applied. Suitable pro- 
tective means must be provided to limit screen 
dissipation to 35 watts in event of circuit failure. 


PLATE DISSIPATION— Under normal oper- 
ating conditions, the plate dissipation of the 5- 
500A should not be allowed to exceed 500 watts. 


In plate modulated amplifier applications, the 
maximum allowable carrier-condition plate dis- 
sipation is 330 watts. The plate dissipation may 
rise to 500 watts under 100% sinusoidal modu- 
lation. 


Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


General information pertaining to the operation of the 
5-500A may be found in Application Bulletin No. 8, “The 
Care and Feeding of Power Tetrodes.” This Bulletin is 
available upon request. 
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NOTE: 
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EIMAC X-6006 
A Division of Varian Associates 


® 
‘9 SHEACEN GUA RE Ln 


SPACE VEHICLE 
DOCKING LIGHT 


The Eimac X-6006 Space Vehicle Docking Light has been developed to 
fill the need for a reliable reference instrument in space missions which 
involve orbital rendezvous, docking, extravehicular activity, and similar 
functions. The X-6006 Docking Light is designed to withstand the extreme 
shock and acceleration of launch and the rigors of orbital space flight. The 
device is capable of enduring extremes of thermal shock, ambient temper- 
ature, vibration, sound pressure, and altitude. 


The Eimac X-6006 Space Vehicle Docking Light is available in three on AA INCH 
brilliant colors: X-6006-7 is red, X-6006-9 is green, and X-6006-11 is yellow. 
CHARACTERISTICS 
ELECTRICAL Min. Nom. Max. 
WOES gt es I ee ee 5 6 7 Volts 
SULTS ee ee Sie gem anne ee aR de (dS ee ar Amperes 
» 
OPTICAL 
IIe CeNCCTISIL VER en me Meg =) nn 1 2 SCP 
Colori(Per MIL. 25050, Class) =) = - §-  - - = - <« = AviationRed 
Aviation Green 
Aviation Yellow 
THERMAL 
Lens Temperature =e. eOO'R TR se en Oe 70°F to 683°F in 65 seconds 
Ambient; remperairers on. p oe ar oe ee eS EI 00°R to 9000n 
MECHANICAL 
Vibration Freq. Level 
Sustained’ Sinusoidalj= 9 = <9 tis ee Ce 5-20 CPS % Inch P toP 
20-400 5 G’s 
400-1500 Fane 
1500-3000 20 
Bandon. = s-en eee eee er em ee 1159000 .10 G*/CPS 
AXCOUSUC'<7  (- Siaau cy oa etnias) CS Ce | = B7-9600 158 DB Overall 
q\) IMC Rie nm ae eevee in ies ele) 5 ha) = A hee AO G's. 6 Milliseconda 
PRESSURE St ee nee Eee aim elie) Ve eee 60 £0;10—- nee 


(Effective 10-1-65) Copyright 1965 by Varian Associates Printed in U.S.A. 
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X-6006 — SPACE VEHICLE DOCKING LIGHT 
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AIR-SYSTEM CHIMNEYS 


The SK-406, SK-416, and SK-426 Air-System Chimneys are intended for 
use with those tube and socket combinations listed below. They are used to 
direct cooling air from the socket across the glass envelope of the tube, past 
the plate seal and heat-radiating connector. 


MATERIALS 


The SK-406, SK-416, and SK-426, Air-System Chimneys are made of 
sturdy, heat resistant Pyrex glass. The bottom edge is flat for a tight seal 
against the chassis while the top edge has been fired for smoothness. 


INSTALLATION 


These chimneys are designed for installation above the chassis or plenum that holds the compan- 
r | ion Air-System Socket. The four spring clips supplied with the SK-400 (eight clips are supplied with 
the SK-410) socket also act as retaining clips for the chimney. After the socket and spring clips are 

installed, the chimney is pressed down over the spring clips. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE SOCKET 


4-125A 
4-250A 
4-400A 
4PR125A 
4PR400A 


SK-416 3-400Z 
SK-426 5-500A 


SK-400 


SK-410 


PNGELVV CITE a let mc saeh oem Re Tele a) fea ey a ee mS KAADG 3 8 onrices 
SK-416 — 7 ounces 
a SK-426 — 8 ounces 


(Revised 11-1-65) © Copyright 1963, 1965 by Varian Associates Printed in U.S.A. 
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DIMENSIONAL DATA 
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SK-910 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-510 is an Air-System Socket recommended for 
use with the tube types listed below, or other types having the 


same special five-pin base. Two different glass Air-Chimneys are 
available from EIMAC for use with the SK-510, depending on the 


tube type used. . 
The SK-510 is especially recommended for pressurized-chassis ee 

installations. Cooling air then cools the base, envelope, and plate- g 4 

seal areas of the tube, when directed by the proper Air-Chimney. gJ4 
Contact terminals are provided for all five of the tube base con- R , 


nections, with the anode connection made separately at the top of -P 3 
the tube. 

The SK-510 and its contact assemblies are humidity and salt- 
Spray resistant. 


BASE CONNECTIONS, MATERIALS, AND FINISHES 


The socket shell or body is of a molded plastic with excellent insulation characteristics to 
é match the tube types for which this unit was designed. The base contact terminals are made of 
beryllium-copper and are silver plated. A set of four clips are provided, for locating and holding 
the recommended Air-Chimney concentric with the tube. These clips are double-ended so they 
will ground the metal base shell of some tube types which require this. The clips are also made 
of beryllium copper but are cadmium plated. 


RETEME I GHAR ix lal eomeem Gace ee re ccc. cry sects e foieos fo icter eastateier en arene 6.5 oz; 184 gms 
INSTALLATION 


The SK-510 Air-System Socket can be mounted on a chassis deck, partition, or pressurized 
compartment. Mounting is accomplished by cutting a 3-3/4 inch hole in the mounting surface, 
placing the socket below the hole, and fastening it into place with four 632 machine screws 
(not supplied) through the four mounting holes in the ‘‘ears’’ of the socket body. 

The socket also has a 2-3/8 inch O.D. round neck extending 3/4 inch below the main socket 
body which provides a means for connecting a standard air duct to the base. 

The following listing shows the EIMAC tube types which may be used with the SK-510 and the 


recommended Air-Chimney. TUBE TYPE AIR CHIMNEY 
3-1000Z (8164) SK-516 
4-1000A (8166) SK-506 
4PR1000A (8189) SK-506 
4PR1000B (8189W) SK-506 
TYPE 279 SK-506 
2S TYPE 284 SK-506 
TYPE 8960 SK-506 
- (Revised 3-15-75) © 1963, 1966, 1975 by Varian Printed in U.S.A. 
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dent SK-510 


INCHES MILLIMETERS 
DIM a] MAX [REE | MIN. | MAX. | REF. | 
WAN 14159384. 656%) ARS IGN HIS |e 
| Bay |i4. 9680) (5103 Is Memes R228 eee eee 
C3403 1414093 |e BONG om eae 
DREN ES EEC Ge = | 
Pa ieee TEs | 
Ce ee ed | ee ee 
LOR A6BH 53 ae ieee 
ey oaks | eA | ye | ae | 
Kan iO003s OnSem | Eaeae 
IL COS RITOISER! 
IMB OS 4804 0en ine 
Ni 2345% 24068 eS 
Fe ere ae SI | 
HRMS 593/12 6hG2 Ream 
eS at a0s 2203 ae 
bo PASS Tee ls = 
Lt] ee et inleew | }O.500R} | |S | ea 
VaR ONSS 8 G15 2% tae 
* DIAMETER 


** 0.031 x 0.281, 0.093 x0.343 (IN) 
OK09 XG 4552.50 Bae IMIS) 


33 DIA. HOLE 
THRU CHASSIS 


CLIPS GROUND TUBE 
BASE & OR HOLD AIR 
FLOW CHIMNEY 
SEESNORERS 


6-32 MACHINE SCREWS 
MOUNT CLIPS & 


SOCKET ON CHASSIS 


TOP VIEW 


NOTES: 


h SOCKET SHELL-MATL: DIALLYL PHTHALATE. 
2. TUBE P/N CONTACT CLIPS- MAT: 
BERYLL/UM COPPER. HEAT TREATED. 
FINISH 3 S/LVER PLATED. 
3 CWMNEY CLIP S- MATL: BERYLL/IUNM 
COPPER, HEAT TREATEL- 
F/WV/SH 2 CADMIUM PLATED. 
PART NO- 2 1584EN PER EMAC 
QWG W/SS8¢F4e2. 


SK-510 


TO EIMAC TUBE MANUAL HOLDERS 


T May 1979 


varian 


The enclosed new or revised data sheets are to be inserted in the appropriate section 


of your EIMAC Tube Manual, Volumes I & II. 


Please retain this transmittal sheet in 


the General section of your manuals until an updated Table of Contents is distributed 


later in the year. 
VOLUME I 
Triodes 


3-500Z 
3CX2500A3/F3/H3 


3CX2500A3 
3CX2500F3 
3CX2500H3 


VOLUME II 

Tetrodes 

ACX600J/JA 

8973 

Other Products 

CV-2200 
SK-800B/806/810B/811/890B/801 


SK800B/806 
SK810B/806 


SKI500A, 1510A, 1511 


W10/a 


Enclosures 


EIMAC division/301 industrial way/san carlos/ca 94070/u.s.a./415/592-1221 


INSERT FOLLOWING 

1/02/79 

3/01/79 

8/01/78 

7/01/78 8959 

3/91/79 CV-850 

3/01/79 

3/15/79 SK-1400A/ 
SK-1470A 

Weta Ones 


William I. Orr, Manager 


Technical Data 


REMOVE 


6/01/77 


3/01/67 
3/01/67 
2/01/71 


8/15/71 


4/09/64 
6/01/67 
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3-500Z 


HIGH-MU 
POWER TRIODE 


The EIMAC 3-500Z is a compact power triode intended to be used as a Zero- 
bias Class AB2 amplifier in audio or radio-frequency applications. Operation 
with zero grid bias simplifies associated circuitry by eliminating the bias 
supply. In addition, grounded-grid operation is attractive since a power gain 
as high as twenty times can be obtained with the 3-500Z in a cathode-driven 
circuit. 


GENERAL CHARACTERISTICS' 
ELECTRICAL 


FILAMENT: Thoriated Tungsten (see FILAMENT OPERATION) 
spe (s° SDI RAS OSE 7 pee yal ehUe eee eg Ae Oe WO a 5:04-0:25. 
Sea EAINUPAL -ONVOIIS = Eta my se ieee Mhat NT. 6c, Senne «eae 14.6A 
PSMA EITLON. F AGCOLs| AVELAGG) at... musts oe eee eh ie 35 3 oie 's atetisi td witva acre 130 
Direct Interelectrode Capacitances (grounded filament)? 
en es ede eR ar cee Rea tose lio nen ied esuaiialy sgitebes 8.3 pF 
9 ee eee ees, 0.07 pF 
SPEER SMP ey ties MMe Mi ch. is atars VIN PIONS + ace os 010 e esnisie ds 4.7 pF 
Direct Interelectrode Capacitances (grounded grid)? 
Ss Cr Ee Taree ne eee Is 4 5.0 nsw ccdinae 0 SS: oo8 wo a Riv dsmalee eke Pees aa bd 8.3 pF 
SEES Ch a te oe Ge A CD ois o «oye on ave 8. egdincea oy Wigs ae see eh Gee she ols woop 4:( 200 


MARE ei Rs 13) oss Un gies ois! a\G @ d's Vk se bs kale es ues wae Ree 110 MHz 


_ 


. Characteristics and operating values are based upon performance tests. These figures may change without notice as the result of additional 
data or product refinement. Varian, EIMAC Division should be consulted before using this information for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
TITS) Up) UE ee iis 2g i. ace caer aa eee a Scr SP A ae era area cance 6.10 in; 154.94 mm 
EDIAITICLOT pete etree eter oe tcle a Rtas aN eel O24 wince te eee eRe ota iaeere le Oia eto 3.44 in; 87.33 mm 
PIGTIVV OUT ame ge race es ks ot ote el Or eames. 12 SSeS eo mee sae 7.0 0z; 198.5 gm 
PIpSraunour Ositionsmren toss: ks). OREM aL tet onls whens eee eee dele Vertical, base down or up 
Maximum Operating Temperature: 
AE El ENE oS EAM NSS oes? Nt oa et Na aires LM REL SAAS ds a. sa 0 SPM ee ee eee ne Cee eta wie cdecaae wn Ble ppd d &- 
Barra mee eda Mains ues mu Ae SP ob Sc Dawber ina, melt ee wae ae ae ee ah gains 200°C 
XC SSIT CLM epee, ce UAE 1. Ag LS TROL NT Yo aad cee TMM ED Games as Radiation and forced air 
PY PS EER SPE ficloicl oot OEY GARR oe recta Reb clalt a oo a cw cig we SEER AR lel trae Lions Sigil 4s 5 Pin Special 
(Revised 1-2-79 © 1968, 1970, 1973, 1977, 1979 by Varian Printed in U.S.A. 
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hint 3-500Z 


RECOMMENGCd!) SOCKE Uae wert ooo re ae ete ik cro) clive whe at soba Wee peat oO yehe ener EIMAC SK-410 
Recommended Grimin@ yin cae ercvas crete acters e cic eis c+ wie SR oe Storage ee Bini eee teen EIMAC SK-406 
Recommended Hear-Dissipating Connector; 

POLAT WE se oe LE ce meee: ca es BUG sn tebe val i Gn des le eke ALEC cha daghnl ete ee HR-6 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
CATHODE DRIVEN Class AB2, Peak Envelope or Modulation Crest 
(Frequencies to 110 MHz) Conditions 
Class AB, Plate Voltage .... 1500 2000 2500 3000 3500 Vdc 

-Cathode Voltage' 0 0 OF +10 Se Vde 


MAXIMUM RATINGS: Zero Signal Plate 


DG: PEATEAVOLTAGES seen ete cee 4000 VOLTS Current i ccepree: 65 95 130 62 53 mAdc 
DG PEATERGURRENIoe sc. a. oe ccocses. 0.4 AMPERE Single-Tone Plate 
PUATE DISSIPATION) =. ...5...5¢.05.: 500 WATTS Current, CW°* .. 400 400 400 400 400 mAdc 
GRIDIDISSIPATIONSs os eee, 20 WATTS Two-Tone Plate 
Gurrentaeeee ee 260 270 280 268 262 mAdc 
Single-Tone Grid 
1. Zener diode positive bias used at plate potentials of 3kV IIMS 3 mie 3 tO Oe 
a pee Two-Tone Grid 
i GuirrentZaeeoee 80 80 70 60 58 mAdc 
2. Approximate value. Single-Tone Power 
Input pie sae ts 600 800 1000 1200 1400 W 


3. Currents listed correspond to SSB, or “Two-tone” aver- Useful Output Power, 


age current at peak of signal envelope. GWioneEee 330 500 600 740 890 W 


4. Single-tone current for 3500 Vdc operation may reach Resonant Load 


this value during short periods of circuit adjustment Impedance ..... 1600 2750 3450 4200 5000 !) 
only. Intermodulation Distortion Products® 
SCGhO rd Cer seer -46 -38 -33 -40 -40 db 
5. Intermodulation distortion products are referenced 5th Order ....... 5 ae Co RRAAGue- A5tedh 
against one tone of a two tone signal. Driving 
Impedance ..... 94, 10241007 115 wie? 
Maximum Signal 
Driving Power? .. 49 49 46 46 46 W 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR ; 
Grid Driven 


GRID DRIVEN, CATHODE DRIVEN 
Class AB2 and C Telegraphy or FM 
(Key-Down Conditions) 


PlatesVoltagemeererrr ee 
GridiV oltagemaaee eros 
Plate |Gurrentwease.eeee: 


(Frequencies to 110 MHz) GrichG@urrentieee 

Peak rf (Cathode) (Gri 
MAXIMUM RATINGS: Saree Shab 
DGPLATE VOLTAGE er. ae eeee eee 4000 VOLTS Approx. Driving Power . 
DCI PEATE CURRENTaeeusee oe 0.35 AMPERE Plate Input Power ...... 
PLATE DISSIPATION @ 2.2. mee 500 WATTS Plate Dissipation ....... 
GRIDIDISSIPATION mee een re 20 WATTS Useful Output Power ... 

Resonant Load Impedance 4200 57009 4800 5500 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION (Frequencies to 30 MHz) 
POWER AMPLIFIER-GRID DRIVEN Plate Voltage <steMbeien 20k bor meee 3000 Vde 
Class C Telephony (Carrier Conditions) Grid-Voltages #-2tesa5. cananceanss teen -100 Vde 
MAXIMUM RATINGS: Plate .Current co-creator teacher’ . wemrean 275 mAdc 

GridiCurrentiieerea aon ee. eee 120 mAd 
OO PLAIEAVOL TAGE. eyes 3000 VOLTS Peak rf Grid Voltage! Bh : 
DC PLATE CURRENT ............ 0.275 AMPERE Calcilated Date Ro a ae ee Py 
PEATE DISSIPATION tore rete eee 330 WATTS Bay pei aa Be CE Ree eg aoe 
GRID DISSIPATION? ...<..:.02..04 240. 20 WATTS pinnae ie aiecs Bn Tie kee Fy She Sa 

Plate. Dissipation tiicnaccnsebins ty an ees 185 W 
1. Corresponds to 500 watts at 100% sine-wave modulation. Plate\OutputROWeCiereer ie ae eee ee 640 W 
2. Average, with or without modulation. 1. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB», Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube): 


Bree PE VOLTAGE? iad. ice onset vis wise 4000 VOLTS 
Borer LeTGURREN TT ci. teers a. eee 0.4 AMPERE 
PE BSOIPATION disc do nccy se bess 500 WATTS 
aD LSE ATION pattie ies 5c Bei ow 20 WATTS 


1. See zero-bias operation in Application Section. 
2. Approximate value. 

3. Per tube. 

4. Nominal drive power is one-half peak power. 


3-500Z bine 


TYPICAL OPERATION (Two Tubes) 


Plate Voltage: cat. ae ee ee 3000 Vde 
GridkVoltage fener deere aie tad cle acon wane 0 Vdc 
Zero-Signal Plate Current? ............. 300 mAdc 
Max. Signal Plate Current .............. 770 mAdc 
Max! Signal'Grid:Current?rc. 3.4... 225, 244 mAdc 
PeakzatiGria) Voltages eee oe ee ee 100 v 
Peak? DrivingsPoWelte aacc ne eer 228 ot os Season 25 w 
Plated Input; POWER. 66 sects cesar op eae hele 2310 W 
Max. Signal Plate Dissipation ............... 890 W 
Plate Output Powenea aca. ocre ee. he oe 1420 W 
Load Resistance (plate to plate) .......... 8600 1) 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual 
measurement. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power when the 
tube is changed, even though there may be some variation in grid current. The grid current which results 


when the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain 
the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 

a RPIMRETIE RES LILTOU TAL OLY OS ait sin fie ah ess « 2 vis as 3 < tDlads Seale 13.8 15:0. aA 
interelectrode Capacitances' (grounded filament connection) 

COV ELUTG MS SS. QU ha et 2 ince SEE I nS Bat AT a 6.5 10:0 4i-pk 

RN LSU a er ee geen S Cin got hao: sw 4 a:e soe Wd phdlahiolgy area Ae --- 0.18 pF 

eave Te | 8268 it cig avin Sy OR, a AS ein ais Cs 4.2 5)2) aap 
interelectrode Capacitances' (grounded grid connection) 

OS) ee eae tr ye Eas = ve 5: nin “sno 0:4 0°41 RAGS, OMENS 0 6.5 10:0. ep kr 

ENTE FRTULE OARREROL Rg, ACU. hh VN car ar Lae 4.2 RA OE 

BREIL AC Ke ere ng RNa eias ic a ny o> = ary ahalie Shard meet ee --- Ober 
Zero Signal Plate Current: 

See OG Deere DOOR OG) Min ce ee re sa ale sa ee tee eee 90 180 mAdc 


1. In Shielded Fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3-500Z must be operated 
vertically, base up or down. A flexible connec- 
ting strap should be provided between the heat 
dissipating plate connector and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 


SOCKET - The EIMAC SK-410 air system 
socket and SK-406 chimney are recommended 
for use with the 3-500Z. When a socket other 
than the SK-410 is used, provisions must be 
made for equivalent cooling of the base, the 
envelope, and the plate lead. 


If a socket other than the EIMAC SK-410 is 
employed, the user should assure himself that 
strong lateral pressure is not applied to the 
tube base pins. Otherwise, even though the 
base of the tube is reinforced, damage to the 
base seals may result. 


CAUTION-GLASS IMPLOSION - The EIMAC 
3-500Z is pumped to a very high vacuum, 
which is contained by a glass envelope. When 
handling a glass tube, remember that glassisa 
relatively fragile material, and accidental 
breakage can result at any time. Breakage will 
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result in flying glass fragments, so safety 
glasses, heavy clothing, and leather gloves are 
recommended for protection. 


COOLING - Forced-air cooling is required to 
maintain the base seals at atemperature below 
200°C, and the plate seal at a temperature 
below 225°C. Air flow requirements to main- 
tain the above maximum temperatures are tab- 
ulated below. (For operation below 30 MHz) 


Base-to-Anode Air Flow 


Anode Pressure 
Dissipation Drop 
(Watts) (inches-H2O) 


The anode of the 3-500Z operates at a visibly 
red color at its maximum rated dissipation of 
500 watts. 

In all cases, air flow rates in excess of the 
minimum requirements will prolong tube life. 
NOTE: Two 3-500Z tubes in a single amplifier, 
chassis mounted, may be adequately cooled 
by use of a fan so mounted as to pressurize the 
space below the sockets. Fans suitable for use 
at or near sea level are Pamotor Model 2000, or 
Model 6500. The Rotron “Spartan” fan (3200 
rpm) is also suitable, as is a #3, 3-inch squirrel 
cage blower (3100 rpm). 

In all cases, the only criteria of proper cool- 
ing is the temperature of the tube seals. Tube 
temperatures may be measured with the aid of 
temperature sensitive paint, spray, or crayon. 


Suitable products are manufactured by the 
Tempil Division, Big Three Industrial Gas & 
Equipment Co., Hamilton Blvd., So. Plainfield, 
New Jersey 07080. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate voltages 
over 2500 since plate dissipation may be 
exceeded. A zener diode placing positive bias 
on the cathode or other constant voltage 
source may be used to reduce zero signal plate 
current at plate potentials over 2500 volts. 


CLASS-C OPERATION - Although specifically 
designed for linear amplifier service, the 
3-500Z may be operated as a class-C power 
amplifier or oscillator or as a plate-modulated 
radio-frequency power amplifier. The zero- 
bias characteristic of the 3-500Z can be used to 
advantage in class-C amplifiers operating at 


plate voltages of 3000 volts or below by 
employing only grid-resistor bias. If driving 
power fails, plate dissipation is then kept to a 
low value because the tube will be operating at 
the normal static zero-bias conditions. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 3-500Z is 5.0 volts. Filament 
voltage, aS measured at the socket, must be 
maintained within the range of 4.75 to 5.25 
volts to obtain maximum tube life. 

For best tube life the inrush current to the 
filament should be limited to two times normal 
current during turn-on. This will minimize 
thermal stress on the thoriated-tungsten fila- 
ment wire, which can cause internal tube 
geometry changes with repeated cycling. 


CAUTION-HIGH VOLTAGE -_ Operating 
voltage for the 3-500Z can be deadly, so the 
equipment must be designed properly and 
operating precautions must be _ followed. 
Design equipment so that no one can come in 
contact with high voltages. All equipment must 
include safety enclosures for high voltage 
circuits and terminals, with interlock switches 
to open the primary circuits of the power 
supply and to discharge high voltage capaci- 
tors whenever access doors are opened. 
Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERMODULATION DISTORTION - Typical 
operating conditions with distortion values in- 
cluded are the result of data taken during ac- 
tual operation at 2 megahertz. Intermodulation 
values listed are those measured at the full 
peak envelope power noted. 


INPUT CIRCUIT - When the 3-500Z is oper- 
ated as a grounded-grid rf amplifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cat- 
hode tank circuit operate at a Q of five or more. 


SPECIAL APPLICATIONS - lf it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Division, Varian, EIMAC Division, 
301 Industrial Way, San Carlos, California 
94070 for information and recommendation. 
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OIMENSIONAL DATA 


MILLIMETERS 


NOTES: 
|. REF DIMENSIONS ARE FOR INFO 
ONLY @ ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


2. METRIC EQUIVALENTS TO THE NEAREST 
Oimm, ARE GIVEN FOR GENERAL INFO 


(F) ONLY & ARE BASED ON | INCH=25.4mm. 


3. BASE PINS @ ) ARE SO ALIGNED THAT THEY 


CAN BE FREELY INSERTED INTO A GAGE 
1/4" THK. WITH HOLE DIAS. OF .204 LOCATED 
ON TRUE CENTERS BY THE GIVEN DIMS. 
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TYPICAL CATHODE DRIVEN (GROUN- 
DED GRID) AMPLIFIER CIRCUIT FOR 
TWO 3-500Z TUBES 


C-1--250 pF, 4.5 kV (Johnson 154-16). 

C-2--1100 pF, 3 section. Jackson Bros. LE- 
3-4595-380. (M. Swedgal, 258 Broadway, 
N.Y. 10007). 

C-3-500 pF, 2.5 kV mica. Sangamo H-5347. 

C-4--.001 uF, 5kV. Centralab 858S-1000. 

C-5, C-6--500 pF, 10 kV, TV ‘door knob” 
capacitor. 

C-7 thru C-10--.01u.F, 600V ceramic capac- 
itor (Centralab DD-103). 

C-11, C-12--.01 uF, 1.6 kV ceramic capac- 
itor (Centralab DD16-103). 

C-13, C-14--.01 uF, 600V ceramic capac- 
itor (Centralab DD-103). 

C-15 thru C-17--.01 uF, 1 kV mica capac- 
itor (Sangamo H-2210). 

M-1--500 mAdc. 

M-2--1000 mAdc. 

RFC-1--50 pH. 14 bifilar turns #10 AWG 
enamelled wire wound on ferrite core, Q- 
1 material, 5 inches long, '2 inch diam- 
eter. (Permag Central Corp., 1213 Estes 
Avenue, Elk Grove Village, IL 60007; 
Catalog #S-206-Q1). Notch core with file 
and break to length. 

RFC-2-100 uwH, 1 Ade. 112 turns #26 AWG, 
spacewound wire diameter on 1” diam., 
6” long ceramic from (Centralab X- 
3022H insulator). Series resonant with 
terminals shorted to 24.5 MHz. 


B+ 2500 V.D.C. 


HIS V.A.C. VOX CONTROL 


RFC-3--20 ohm, 50 watt wirewound resis- 
tor used as choke. 

RY-1--VOX operated SPST relay. Ener- 

gized when transmit. 
PC-1, PC—2--Three 100 ohm, 2W carbon 
resistors in parallel. Three turns #14 
AWG, 12" diam., %4” long in parallel with 
resistors. (Equivalent: Ohmite P-300 re- 
duced to 3 turns). 

J-1, J-2--Coaxial receptacle. UG-58A/U, 
for type N connector. 

T-6--5 V at 30 amp. Chicago-Stancor 
P-4648. 

X-1, X-2--EIMAC SK-410 socket and 
EIMAC SK-406 chimney. 

B-Blower--13 cubic feet at 0.2 inch back 
pressure. Use #3 impeller at 3100 rpm. 
(Ripley 8472, Dayton 1C-180 or Red- 
mond AK-2H-01AX). 


CATHODE CIRCUIT COMPONENTS: 


T-1 (10 meters)--0.15uH. 4 turns #14 AWG 
on 12-inch form, ¥-long. Parallel capac- 
itance: 200 pF, 1 kV silver mica capaci- 
tor. Resonant at 28.7 MHz. 

T-2 (15 meters)--0.15 wH, same as T-1. Re- 
sonant at 21.3 MHz with 470 pF, 1 kV 
silver mica capacitor. 

T-3 (20 meters)--0.31 wH. 6 turns #14 AWG 
on '%-inch form, ’2-inch long, slug tuned 
(National XR-50). Resonant at 14.2 MHz 
with 470 pF, 1 kV silver mica capacitor. 

T-4 (40 meters)--0.31 WH, same as T-3. Re- 
sonant at 7.2 MHz with 940 pF. (Two 470 
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pF 1 kV silver mica capacitors in par- 
allel). 

T-5 (80 meters)--1.3 wH. 13 turns #18 AWG 
on '%-inch diameter form, '2-inch long, 
slug turned (National XR-50). Resonant 
at 3.8 MHz with 940 pF, same as T-4. 


PLATE CIRCUIT COMPONENTS (for 
plate potential of 2500 Vdc), Ry,=17251:: 


The 10, 15 and 20 meter inductor (L;) 
may be 102 turns #8 AWG copper wire (or 
3/16” tubing) 2” diam., 3” long. Ten meter 
tap is 514 turns from plate end; 15 meter tap 
is 74 turns from plate end. The 40-80 meter 
coil (Lg) may be 16 turns #10 AWG, 2%” 
diam., 4” long. 40 meter tap is 8 turns from 
junction with coil L-1. 


S-2--Single pole ceramic switch, high vol- 
tage 30° index. Radio Switch Corp. 
Model 86-A. 


NOTE: For additional data on plate circuit design, 
write for Amateur Service Bulletin #30, ‘Pi 
and Pi-L Networks for Linear Amplifier 
Service’’. 


NOTE: B- of power supply is floating and grounded 
only through plate meter M2 and the 50 ohm 
safety resistor. Cabinet of power supply should 
be grounded to amplifier cabinet as safety 
measure. 


EDS-112 1/79 


8161 
3CX2500A3 


__8251__ 
3CX2500F3 


3CX2500H3 


MEDIUM-MU 
POWER TRIODES 


The EIMAC 3CX2500A3, 3CX2500F3, and 3CX2500A3 3CX2500F3 3CX2500H3 
3CX2500H3 are medium-mu, all ceramic-and- 
metal, forced-air cooled, external anode power 
triodes with a maximum plate dissipation 
rating of 4000 watts. High power output as an 
amplifier, oscillator, or modulator may be ob- 
tained at moderate voltages. 


The 3CX2500A3 has a rugged, low- 
inductance cylindrical filament-stem struc- 
ture, which readily becomes a part of a linear 
filament tank circuit for VHF operation. The 
grid provides good shielding between the 
input and output circuits for grounded-grid 
applications and is conveniently terminated in 
a ring between the plate and filament 
terminals. 


The 3CX2500F3 tube is identical except for the addition of 
flexible leads on the base for grid and filament connections 
which can simplify socketing in low frequency applications. 


The 3CX2500H3 tube also has flexible leads for the filament 
connections, but the grid terminates on a rugged flange, which 
may be used for mounting the tube in industrial applications, and 
the ceramic is glazed for ease of cleaning. 


GENERAL CHARACTERISTICS' 


ELECTRICAL 
Filament: Thoriated-tungsten 
AFCO eC me are ences eect ena te ter shote fare PAP cnatells cg iniiayaeaieis #e su es aon ates 7.5" O:372V 
TEE A aka VM re er ak os eal ocand eae WiC ialn ca tops Pim cadets ars aie Coat nh pie soe t naa. @'dtis| oe oro «1 tse 51.53A 
ArT I GAUOMEACLOLAVET AGG) oo occ cs 65 one a oseie seh + oie. aie a: nlsitin oe 014 © vitijniniernysl nip ars) da dls: #16 enenotoi nse, 22 
Direct Interelectrode Capacitance (grounded filament)? 
Say) Me ree ct chy chee susicte eos sip ona Ulvie Pra nip wider adele wieve'e ise + sje owl a eimiae © S530 
a a ee NR LE cao Aci he NN clin cri cdehl ad hai aaivnes Ved canes. win Gb Sila ish ikina ‘oneal dga lamin 0.9 pF 
FED es ee Wiel yo oe Ge EEN ae ele re sn te Beles Es a We oe Reece ec Hts 20 pF 
Frequency of Maximum Rating: (3CX2500A3) ........ 6. eee ec eee eee eee eee ees 110 MHz 
Frequency of Maximum Rating: (8CX2500F3/H3) ......... 6... eee eee eee ees 75 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this information 
; for final equipment design. 
r 2. Capacitance values are for a cold tube as measured in a special shielded fixture. 
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MECHANICAL 
Maximum Overall Dimensions: 


enothi(SCX2500A3) tee alte eaten trek atdie antaty wait ois Jame ciate Vict ast elonaecrend Caer eis 
(3CX2500F3/H3, incl. fil. leads 


Biameten(SCX2500AS/FG) sen ee ee ee 
(AGXS500HS uae ccs oe, canoe eEOL A |) (ule kh Dane ee 


Operating Position (all 3 types) ..... Vertical, base up or down 


Net Weight (Approx): (3CX2500A3) 


COOLING a ss ae RR ett a o's? aM MARR EMER anes oho e Jose, Siete nhs 3 eigen eg oC 
Basel X2500 AS) ts ere aes ee RM CEs orci aaa geet en errant 


(83CX2500F3) 
(3CX2500H3) 
(SGX2500A3/F3) eee. ee 


Maximum Operating Temperature: 


# SMe; @ ie cele ls » eter as 6) 6,0, fo 6 6 6 6 a) ae Stele a a a 


mi LG) ele el ee le [Olle ©, 6 © ‘© 6) 0: je 16, 9118 \0),6).6)<6 66 (6La ie 


Sd) 1.0 0, 018 8 6.6) oo) 0 © €)@) #00). 6) (6 (0.0.6 1s cue eb Te els le (6 


9.000 In; 22.76 cm 
18.437 In; 46.83 cm 


4.156 In; 10.56 cm 
4.250 In; 10.79 cm 


C5" ef se S96) Ow Wie, 6.0) \6 “0: ©) 6 wie “6 0) 06) (64/010) One 6) 6) 6 6) 6) le. 'e & * Sees 6. 8 
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o 2 Cee hse 8 6 6 eee rene © (8 @ mw le, OLiel.e eceue) © .6)-6)01 6.6 iv 8) 2 Cee es le 6 


6.2 Ib; 2.8 kg 
7.0 Ib; 3.2 kg 
6.5 Ib; 2.9 kg 


Forced Air 


Special Coaxial 
Special with Flying Leads 


Anode. Core & Ceramic/Metal:Seals ... Mir ijei nice on) srs oo atte ean ies cies Gta 250°C 

SGX2500F3/H3iFilamenutead/lube Baseniunctions. - . art. eeeaeest. bee wc 150°C 
RADIO-FREQUENCY POWER TYPICAL OPERATION (Frequencies below 30 MHz) 
AMPLIFIER OR OSCILLATOR Plate Voltage... eeeeer. 4000 5000 6000 Vdc 
Conventional Neutralized Amplifier, Plate Current ince cowed aaias 5 2.5 2.5 2.08 Adc 
Class-C FM or Telegraphy GridVoltages tees area 45 —300 —450 —500 Vdc 

(Key-down Condtions) Grid :Cucrentese? de: eee ares 245 265 180 mAdc 

Peak RF Grid Input Voltage” . 580 750 765 ov 
IMUM RATINGS 
ey DFMNnG POW ge. cerete eas 142 ae, 136 W 
DCPLATEVOLTAGE - 6000VOLTS Grid Dissipation* ............ 68 78 46 W 
DC PLATECURRENT - 2.5AMPERES Plate Input Power ............ 10,000 12,500 12,500 W 
PLATEDISSIPATION - 4000WATTS Plate Dissipation’... <.....,.. | 2500 2500 2500 W 
GRID DISSIPATION” - 150 WATTS Plate Output Power .......... 7500 10,000 10,000 WwW 
DCGRIDVOLTAGE - -1000VOLTS eRenrecincte velces 
DC GRIDCURRENT - 0.4AMPERE 
PLATE-MODULATED RADIO- TYPICAL OPERATION (Frequencies below 30 MHz) 
FREQUENCY AMPLIFIER Plater Olbage. kere tee ee 4000 4500 5000 Vdc 
Conventional Neutralized Amplifier, Pinte GUIre0t. wn onesies meee 1.67 1.47 1.25 Adc 
Class-C Telephony Grd Voltage’ «... cr eee ee —450 —500 —550 #£4Vdc 
(Carrier Conditions) GrhdiCurrents ee ee ee 180 140 150 mAdc 
Peak RF Grid Input Voltage” . 685 aS 760 Vv 

MAXIMUM RATINGS Driving Power* ............-. 125 100 115 WwW 
DC PLATEVOLTAGE - 5500VOLTS Grdibissipation® & ae. ace 43 30 32 W 
DC PLATECURRENT - 2.0AMPERES Plate Input Power ............ 6670 6615 6250 W 
PLATE DISSIPATION - 2670WATTS Plate Dissipation#ee eee eee 1670 1315 950 W 
GRIDDISSIPATION -  150WATTS Plate Output Power .......... 5000 5300 5300 W 


DCGRIDVOLTAGE - -1000VOLTS 


AUDIO-FREQUENCY POWER 
AMPLIFIER OR MODULATOR 
Class-AB or B 


MAXIMUM RATINGS 


DCPLATEVOLTAGE - 6000VOLTS 
DC PLATECURRENT - 2.5AMPERES 
PLATEDISSIPATION - 4000WATTS 


GRID DISSIPATION - 150WATTS 
DCGRIDVOLTAGE - -1000VOLTS 


“Approximate values. 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


Plate, Voltage’ inchs cian 4000 
Grid: Voltage’ (2.555 scdens eee —150 
Zero-Signal DC Plate Current 0.6 
Max-Signal DC Plate Current . 4.0 


Effective Load, Plate to Plate . 2200 
Peak AF Grid Input Voltage 

(per tube) s.cciaancueee a. ns 340 
Max-Signal Peak Driving Power" 340 
Max-Signal Nominal 

Oriving: Power? (coe sos ce 170 
Max-Signal Plate Output Power . 11,000 


“Approximate values. 
‘Adjust to give listed zero-signal plate current. 


115 
11,000 
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NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power when 
the tube is changed, even though there may be some variation in grid current. The grid current which 


results when the desired plate current is obtained is incidental and varies from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence 
of the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor 
must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Benet; Current at 7.5 vVoltS S200 R02. 8).;.. 


Interelectrode Capacitance’ (grounded filament connection) 


RERUN AMENPT In”, Gos Pedros iy VAUD SON. Windle Slee os lela se « 

DEMS), SMA Fh. OEE UL SSA’ 6 BSCS. 

SeerMMPERIT KC acura Sitges ve IL east ls ee acs.» 
Grid Bias voltage, for anode voltage = 3000 Vdc 
and anode current = 0.83 Adc 


_ MIN. MIN. 
BEY soto f 05h bik girl i aoe 48 54 A 
nests chee ee at dts ero ta ee 29.2 40.2 pF 
BLAS yh on Retin cts oe ee 0.6 1:2 ote 
ule at taza Rive Peis) pole eee 16.8 23,20, Oe 
-67 -100 Vdc 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - Any of the three tubes must be 
mounted vertically, base up or down at the 
convenience of the circuit designer. The 
3CX2500H3 is normally mounted by its grid 
flange. 

Filament connection to the base of the 
3CX2500A3 is normally made by spring collets. 
These are available from EIMAC with the fol- 
lowing part numbers: 

149575 Inner Line Collet 
149576 Outer Line Collet 

Reasonable care should be taken that these 
collets do not impart undue strain to the ter- 
minals or the base of the tube. 


COOLING - The maximum temperature rating 
for the anode core and the ceramic/metal seal 
areas of these tubes is 250°C, and sufficient 
forced-air cooling must be provided to assure 
operation at safe tube temperatures. Tube life 
is usually prolonged if cooling in excess of 
absolute minimum requirements is provided 
for cooler tube temperatures. 

The filament leads of the F3 and H3 versions 
are attached to the tube with soft solder, and 
care must therefore be taken to supply suffi- 
cient cooling to this area of the tube to main- 
tain temperatures below 150°C to avoid 
melting or loosening of these leads. 


Minimum air flow requirements to maintain 
anode core and ceramic/metal seal areas 
below 225°C at sea level with an inlet-air 
temperature of 40°C are tabulated for air-flow 
in the base-to-anode and anode-to-base 
directions. At higher ambient temperatures, 
frequencies above 30 MHz, or at higher 
altitudes, a greater quantity of air will be 
required. 


Base-to-Anode Air Flow 


Anode : Pressure ; Pressure 
Dissipa- Drop Inches Drop Inches 
tion watts water water 

2500 36 0.60 43 0.72 

4000 67 1.20 80 1.45 


Anode-to-Base Air Flow 


2500 42 0.70 50 0.84 
4000 84 1.70 101 2.00 


With air flowing in a base-to-anode direc- 
tion, and with the specified air also flowing 
past the base section of the tube, no additional 
base cooling of these types is normally re- 
quired. With air flowing in an anode-to-base di- 
rection, they will require additional cooling air 
directed into the filament stem structure, be- 
tween the inner and outer filament terminals, in 
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the amount of 5 cfm minimum, directed by an 
appropriate air nozzle or pipe. 

It is suggested that temperatures, especially 
in the base area of the tube, be monitored in 
any new installation to insure proper cooling. 
Temperatures may be measured with any of 
the available temperature-sensing paint or 
crayon materials. 


ELECTRICAL 


FILAMENT OPERATION - The filament volt- 
age, as measured at the filament terminals, 
should be 7.5 volts, with maximum allowable 
variations due to line fluctuations of from 7.12 
to 7.87 volts. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air flow is es- 
tablished before application of electrical 
power, including the filament. The circuit 
should be so arranged that rf drive cannot be 
applied in the absence of normal plate voltage. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 
MHz, most of the energy will pass completely 
through the human body with little attenuation 
or heating effect. Public health agencies are 
concerned with the hazard, however, even at 
these frequencies, and it is worth noting that 
some commercial dielectric heating units 
actually operate at frequencies as low as the 13 
and 27 MHz bands. 

Many EIMAC power tubes, such as these, 
are specifically designed to generate or ampli- 
fy radio frequency power. There may be a 
relatively strong rf field in the general prox- 
imity of the power tube and its associated 
circuitry--the more power involved, the 
stronger the rf field. Proper enclosure design 
and efficient coupling of rf energy to the load 
will minimize the rf field in the vicinity of the 
power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate over- 
current interlock it is good practice to protect 
the tube from internal damage which could re- 
sult from occasional plate arcing at high plate 
voltage. In all cases some protective resistance 
should be used in series with the tube anode to 
absorb power supply stored energy in case a 
plate arc should occur. EIMAC Application 
Bulletin #17 titled “FAULT PROTECTION” is 


available on request and contains consider- 
able detail on the subject. 


HIGH VOLTAGE - Normal operating voltages 
used with these tubes are deadly; and the 
equipment must be designed properly and op- 
erating precautions must be followed. Design 
all equipment so that no one can come in 
contact with high voltages. All equipment must 
include safety enclosures for high-voltage cir- 
cuits and terminals, with interlock switches to 
open primary circuits of the power supply and 
to discharge high-voltage condensers 
whenever access doors are opened. Interlock 
switches must not be bypassed or “cheated” to 
allow operation with access doors open. 
Always remember that HIGH VOLTAGE CAN 
KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket 
used, stray capacitance between tube termi- 
nals, and wiring effects. To control the actual 
capacitance values within the tube, as the key 
component involved, the industry and Military 
Services use a standard test procedure as de- 
scribed in Electronic Industries Association 
Standard RS-191. This requires the use of 
specially constructed test fixtures which effec- 
tively shield all external tube leads from each 
other and eliminates any capacitance reading 
to “ground”. The test is performed on a cold 
tube. Other factors being equal, controlling 
internal tube capacitance in this way normally 
assures good interchangeability of tubes over 
a period of time, even when the tube may be 
made by different manufacturers. The capaci- 
tance values shown in the manufacturer's 
technical data, or test specifications, normally 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cau- 
tioned to make allowance for the actual 
capacitance values which will exist in any 
normal application. Measurements should be 
taken with the socket and mounting which re- 
present approximate final layout if capacitance 
values are highly significant in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division. EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 
94070, for information and recommendations. 


© 


tied 


3CX2500A3/F3/H3 


INFO. 


ONLY & ARE NOT REQUIRED FOR 


|__ REF DIMENSIONS ARE FOR | 


ENSIONAL DATA 


ui: 
wi 
CREBREBRRREEREE H He 
4|8 
ra) ol }wlalo}rmln 
bo cu} 9 Q] 3/8 8) 2 
rs} B/ 8/8] SF] a) 5] B/S] w 
z mlO}]—|O] tT] mM} —-|H]o 
oO mol = 518 
[op) —_ 
ft] |olm|s va 


3CX2500A3 


3CX2500A3/F3/H3 


® 
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REF DIMENSIONS ARE FOR | 
INSPECTION PURPOSES. 
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DIMENSIONAL DATA 
om. INCHES | MILLIMETERS 
| min. | max. | REF |{ MIN. | MAX. | REF | 
| A | 8000 | 9000 | -- | 20320 | 22860 | -- | 
|B | 4093 [4156 [| -- || 10396 | 10556 | - - | 
| c_| 3875 | 4250 | -- || 9843 | io795 |] -- | 
| bd | 2937 [3062 | -- |{ 7460 | 7777] -- | 
LE | 1.703 _| 1.953 fv--s | 4326.) 49.61 | - = | 
F[-- [-- Jos |[ -- [| -- | 318 | 
[6 Jove: [os4zs | --  |{ 1984 [ 2141] -- | 
| H |oes7 [osi2 | -- |{ 1745 [ 2062] -- | 
PJ [tooo [1.125 | -- || 2540 | 2e56] -- | 
| « | 8937 |9437_| -- || 22700 | 239.70] - - | 


| t. | 7937 if easr | = = [20160 | 21430 [— ) 
pe ip eee 


NOTES: 
l. REFERENCE DIMENSIONS ARE FOR 
GRID FLANGE INFORMATION ONLY AND ARE NOT 


REQUIRED FOR INSPECTION PURPOSES. 
2. THERE ARE |2 HOLES IN GRID FLANGE. 


3. GRID FLANGE AND FILAMENT LEADS 
RIENTED AS SHOWN 


FILAMENT LEADS 
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8809 
4CX600J 


8921 


4CX600JA 
ULTRA LINEAR 
POWER TETRODE 


The EIMAC 8809/4CX600J is a ceramic/metal, 
forced-air cooled, radial beam tetrode with a rated 
maximum plate dissipation of 600 watts. It is a low- 
voltage, high-current tube specifically designed for 
exceptionally low intermodulation distortion and low 
grid interception. The low distortion characteristics 
make the 8809/4CX600J especially suitable for 
radio-frequency and audio-frequency linear amplifier 
service. 


“ y? 


The 8921/4CX600JA has a larger anode cooler for reduced cooling air pressure-drop. It is elec- 
trically identical to the 4CX600J. 


GENERAL CHARACTERISTICS1 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Bee et AV OLA VC Meme My ta ge PM css ne nfs ocabs ei ately clsts eters areca» iene 6.02.3 V 
(Ten TeateO. UavO tS temmnntimer sabe veel etete ss hee eer ele fe ae: s 5.4 A 
Catiode=Nealemeotentialnmaximilm): « sc. seecaes frieaia. nck vices et 3 +150 V 
Ba) Transconductance (Average): 
Ip=0.3 Adc, Een =350 Vdc ww ee et eens 27,000 pumhos 
Direct Interelectrode Capacitance (grounded cathode) 2 
ri oa a 3.) tok a6 coche 5 er ees Sc ie 50.0 pF 
CRU 5 Gs Oo eo ae se RORY dn 4 2 ee Sill Sarit area era 6.3 pF 
Spat Aa rot le ware Sah Ged SS cnitven4) RH Ram FR SNe CAE ere mera 0.13 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
4CX600J 4CX600JA 

ISCIVOUN Ber agiy, Ste tete roe s.r Seemed agate sy ee 2.71 in; 68.8 mm 2.71 in; 68.8 mm 

LES EVES 29 ey a Cee eA Sipe | 2.08 in; 52.8 mm 2.52 in; 64.0 mm 
NeteWotoh fap emer sie io ras, LHX. cic Se Ree eR eee ce 7.70z; 218 gm 9.00z; 255 gm 
“Mer RSP Lyd BLOTS S HITS SO aA spon tel ik Se tee 9 pate yey! A i Sa AS, A Ee pe Rn mmr Pm Any 
Maximum Operating Temperature: 

Sei PORTE OCH L Soar aonet be Peni seat 8 he Crave eel om Regs gle eee ete to enone Sg faunas 20076 

PY ATT Gf ae Eee be an rahe oe SR Sa he eae ae Marci b 250°C 

(Effective 8-1-78) © 1978, 1971 by Varian Printed in U.S.A. 
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COOLING hs J Vue ainy opens Reece aeck Merete Teese ree eke: oa c1cTe.< cilsccukt ae annie i Forced air 


Basel cre jes a ein « See mene MET Ort in: 5 or a en tee ee @ 
Recommended Ait System:Socket-..9 wiecc:<.-/s > « c-s' oa ore Gaeermens aie on btn ane 


Recommended’Air Chimney (4CX600])... «00s. ss ec stare eee se nO REA 
Recommended Air Chimney)(4CX600] A)... tipas .>.! os apei ee ee ee) 0 eS 
a 


TYPICAL OPERATION (Frequencies to 30 MHz) 
eek laa oad ara AMPLIFIER Class AB, Grid Driven, Peak Envelope or Modulation Crest 
7 Conditions. 
ABSOLUTE MAXIMUM RATINGS Plate Voltage ..........- 2000 2000 2500 Vdc 
Seo Notes a cl aa. noe crs --- (4) (5&6) 
DC PEATEN.OLTAGER: ea ar atase ante: 3000 VOLTS ScreanyVoltage eeu ee a. 350 350 350 Vdc 
DG.SCREEN VOLTAGE: 7 cn, Suen eee emi 450 VOLTS Grid Voltage 1 ATS 14g PERG CORE 
ASS GU aie nah aa aaa a cE O16 AMPERE  Zero-Signal Plate Current... . . 300 200 175 mAde 
Poapege ool EATON Ga soir ram ena: SN aN Single-Tone Plate Current..... 500 497 680 mAdc 
SCREENED I'SS|PATIOIN ee men eee 15 WATTS 
GRID DISSIPATION 1 WATT Two-Tone Plate Current ...... 350 365 475 mAdc 
Cait tree, Ga a tee: Single-Tone Screen Current3... 5 16 30 mAdc 
FRETS SESE SLE PESO ES SE BD FOE EEE, 
: en Two-Tone Screen Current3. ... . -2 3 10 mAdc 
1. Adjust to specified zero-signal dc plate current. Siriglestone (GrueCurrenta wae 0 Oi Redes 
2. The intermodulation distortion products will be as Two-Tone Grid Current Sa a et 0 0 0.2 mAdc 
specified or better for all levels from zero-signal to Peak rf Grid to Ground Voltage3. 32 39.5 70 v 
maximum outout power and are referenced against one Single-Tone Useful Output Power 550 553 1100 W 
tone of a two equal tone signal. Resonant Load Impedance..... 2000 2000 2000 22 
Intermodulation Distortion Products2 
ANS Reo VOUT ard Orden. a amet ate -43 -46 -40 db 
th Orders 342, ceseeeeee eee -43 -51 -40 db 
4. Cathode resistor 11 ohms, bypassed by 4000 pF. SAR nS AS 
5. Cathode resistor 11 ohms, no bypass capacitor. 
6. Complex signal such that de plate current maximum é 


rating of 600 mA not exceeded. 
canner reese SSS SSS SSS SSS SSS 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) Class AB1 
MODULATOR Class AB, Grid Driven (Sinusoidal 


Plate Voltage <a), mas «8 See 2000 2500 2800 Vdc 
Wave) Screen Voltage........... 350 350 350 Vdc 
Grid Voltage 1#3e0 2a, =52—) -02 a-O2 Vdc 
Zero-Signal Plate Current .... 200 200 200 mAdc 
ABSOLUTE MAXIMUM RATINGS (per tube) Max. Signal Plate Current. ... 1.13 1.14 1.14 Adc 
Zero-Signal Screen Current ... -1 -2 0 mAdc 
DG PLATEVOMTAGEN a eee 3000 VOLTS Max. Signal Screen Point whew 52 48 52 mAdc 
Peak af Grid Voltage+...... 46 46 46 v 
DC SCREEN VOLTAGE ........... 450 VOLTS Plate Output Power ........ 1430 1720 1985 W 
OG: PEPATE:CURREN Temrsevacststatsora a teers -6 AMPERE Load Resistance(plate to plate) 3850 4200 4800 2 
PLATE DISSIPATION D t.e.e toes ee 600 WATTS é 
1. Approximate value. 
SCREEN-DISSIPATION 23,4915 0 oe eras 15 WATTS 2. Per Tube. 
GRID }DISSIPATIONS 0.) ees ae ne 1 WATT 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 


to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. é 
Heater: Current at 6.0 volts . 5:0" sr 5: 8A A 


Vy @ 8 6, RE RAS 8 Oe O18) Oe ESS SOO tee. 8 De SGkn ee ela 


Cathode Warmup Time v's: <i piel die op cso. S -- minutes 


4CX600J/4CX600JA 


Interelectrode Capacitances' (grounded cathode connection) Min. Max. 
“OES iinet oe As) nn Sri | os 6 oo ee et isis Sean wa) 46.0." 54.08 0m 
BL enc sap ciss =n aewomeuaimeber oho’ ots So A) See oh vawke teas co ae Day, 7.0 pF 
ab lace Hearn". <a $2 31 ee ae AAS 35 Ye) i 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


COOLING - The maximum temperature rating for 
the anode core and the metal/ ceramic seals of these 
tubes is 250°C. Sufficient forced-air cooling must 
be provided to maintain operating trmperatures 
within this rating. Air flow requirements to main- 
tain tube temperatures at 225°C with a cooling air 
inlet temperature of 50°C are tabulated below, for 
operation below 30 MHz, for the tube mounted in 
the recommended air-system socket and chimney, 
in the special mounting plate shown on the outline 
drawing, with air flowing in the base-to-anode 
direction. Pressure drop will be higher if the socket 
is not mounted in the special mounting plate. 

Since the power dissipated by the heater repre- 
sents about 33 watts and since grid plus screen dis- 
sipation can represent additional power, allow- 
ance has been made in preparing this tabulation for 
an additional 40 watts dissipation. 

The blower selected in a given application must 
be capable of supplying the desired air flow at a 
back pressure equal to the pressure drop shown 
below plus any drop encountered in ducts and 
filters. 

At other altitudes and ambient temperatures the 
flow rate must be modified to obtain equivalent 
cooling. 


4CX600J 


10,000 FEET 


Dissipation] Air Flow |Press.Drop| Air Flow | Press.Drop 
CFM i CFM i 


450 10 0.33 14.6 0.47 
600 14 0.58 20.5 0.85 


ec” ca 4CX600JA 
450 0.08 8.8 0.12 
600 0.15 16 0.22 


HEATER - The rated heater voltage for these tubes 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize 
variations in operation and to obtain maximum 
tube life. In no case should the voltage be allowed to 
exceed 5% above the rated value except for short 
periods. 


It is recommended that the heater voltage be 
applied for a period of not less than 5 minutes 
before other operating voltages are applied. 


Refer to EIMAC Division of Varian for special 
instructions if it is necessary to reduce cathode 
warmup time. 


GRID OPERATION - The grid dissipation rating 
of these tubes is | watt. The design features which 
make these such extremely linear tubes also contri- 
bute to very low grid interception. The grid may be 
driven into the positive grid region in the typical 
operation of the tube. 


SCREEN OPERATION - Tetrode tubes may ex- 
hibit reversed screen current to a greater or lesser 
degree depending on the individual tube. The 
4CX600J and 4CX600JA, under some operating 
conditions, may indicate negative screen currents in 
the order of 10 milliamperes. 

The maximum rated power dissipation for the 
screen grid is 15 watts and the screen power should 
be kept below this level. The product of the peak 
screen voltage and the indicated dc screen current 
approximates the screen input power except when 
the screen current indication is near zero or neg- 
ative. In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the dc screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the in- 
dicated screen current, plate voltage and drive volt- 
age approximate the “Typical Operation” values. 


The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered. Danger- 
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage character- 
istic with negative screen current. Stabilization may 
be accomplished in several different ways. A 
bleeder resistor may be connected from screen to 
cathode; a zener regulator may be connected from 
screen to cathode; or an electron-tube regulator 
circuit may be used in the screen supply. It is ab- 
solutely essential to use a bleeder if a series regu- 
lator is employed. The screen bleeder current 


should approximate 20 milliamperes to adequately sta- 
bilize the screen voltage. It should be observed that this 
bleeder power may be usefully employed to energize low- 
power stages of the transmitter. 


PLATE OPERATION - The maximum rated plate dis- 
sipation power is 600 watts. Except for brief periods dur- 
ing circuit adjustments, this maximum value should not 
be exceeded. 

The top cap on the anode cooler may be used as a plate 
terminal at low frequencies or a circular clamp or spring- 
finger collet encircling the cylindrical outer surface of the 
anode cooler may be used at high frequencies. 

Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize radio- 
frequency loses. The anode cooler should be inspected 
periodically and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


INTERMODULATION DISTORTION - The typical 
radio frequency linear amplifier operating conditions, in- 
cluding the distortion data, are based on actual oper- 
ation in a grid-driven amplifier. Because the 4CX600J 
and 4CX600JA have very low grid interception it is pos- 
sible to drive the grid positive with minimum adverse ef- 
fects upon the distortion level or upon the driver. Class 
AB2 linear amplifier operation is therefore possible and 
recommended. It is also recommended that a low 
impedance driver be used and that the input of the 
4CX600J or 4CX600JA be swamped with a 1000 ohm re- 
sistor from grid to cathode so as to provide an almost 
constant load to the driver. 

In general, linearity is improved as grid bias value is 
shifted toward Class A operation. Linearity may also be 
improved without sacrifice of efficiency by use of cat- 
hode resistors bypassed for rf, or with no bypass capac- 
itor. See “Radio Frequency Linear Amplifier, Typical 
Operation”. 


FAULT PROTECTION - These tubes operate at volt- 
ages which can cause severe damage in the event of an in- 
ternal arc, unless the tube is properly protected. This 
damage may be relatively minor in tubes operating from 
low energy power supplies, but will become catastrophic 
in those cases where large amounts of stored energy or 
follow-on current are involved. Some means of 
protection is advised in all cases but is mandatory in those 
instances where destructive quantities of energy are in- 
volved. In addition to protecting the tube in the event of a 
tube or circuit malfunction, these protective measures 
can also protect associated circuitry. 

The addition of a series resistor in the anode and/or 
screen grid line will limit peak currents and provide a 
means of dissipating the energy in the event of a tube or 
circuit arc. This resistance should be as high as can 
practically be used without dissipating an excessive 
amount of power. Typically, a resistance of 20 to 50 ohms 
is sufficient to protect the tube structure in the event of an 
arc. It will also serve as protection to the other circuit 
components, such as bypass capacitors, rf chokes, 
meters,and diodes. A maximum of 4 joules total energy 
should be permitted to be dumped into an internal arc. 


4CX600J /4CX600JA 


Any amount in excess of 4 joules will permanently 
damage either the oxide cathode or the fine wire grid 
structure. In a typical case involving a 2000 Vdc power 
supply with a 2 ufd filter capacitor a total of 4 joules is 
stored in the capacitor alone, not including the energy re- 
sulting from follow-on current from the power supply. 
EIMAC Application Bulletin417 titled “FAULT 
PROTECTION” is available on request, and includes ad- 
ditional information, including recommendations for 
those cases where tubes are operated in parallel, or in dis- 
tributed amplifiers, where stored power supply energy is 
very high, and suggests a test procedure to determine if 
the protective circuitry being employed is adequate. 


CAUTION-HIGH VOLTAGE — Operating voltage for 
the 4CX600J and 4CX600JA can be deadly, so the equip- 
ment must be designed properly and _ operating 
precautions must be followed. Design equipment so that 
no one can come in contact with high voltages. All equip- 
ment must include safety enclosures for high voltage cir- 
cuits and terminals, with interlock switches to open the 
primary circuits of the power supply and to discharge 
high voltage capacitors whenever access doors are 
opened. Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors open. Al- 
ways remember that HIGH VOLTAGE CAN KILL. 


INTE RELECTRODE CAPACITANCE- Theactual in- 
ternal interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as stray 
capacitance to the chassis, capacitance added by the 
socket used, stray capacitance between tube terminals, 
and wiring effects. To control the actual capacitance 
values within the tube, as the key component involved, 
the industry and the Military Services use a standard test 
procedure as described in Electronic Industries Associa- 
tion Standard RS-191. This requires the use of specially 
constructed test fixtures which effectively shield all ex- 
ternal tube leads from each other and eliminates any 
capacitance reading to “ground”. The test is performed 
on a cold tube. Other factors being equal, controlling in- 
ternal tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time, even 
when the tube may be made by different manufacturers. 
The capacitance values shown in the manufacturer’s tech- 
nical data, or test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned to make 
allowance for the actual capacitance values which will 
exist in any normal application. Measurements should be 
taken with the socket and mounting which represent ap- 
proximate final layout if capacitance values are highly 
significant in the design. 


SPECIAL APPLICATION - If it is desired to operate 
this tube under conditions widely different from those 
listed here, write to Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San Carlos, 
California 94070, for information and recommendations. 
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8809/ 4CX600 J 
DIMENSIONAL DATA 

| MIN. | MAX. | 
.707 68.76 


gE 
> 
>< 


™m 
oO 
(0.¢) 


. 


BASE: B8—236 
(JEDEC DESIGNATION) 


0.559 | 0.573 | 14.20 | 14.55 _ 
}0.240 | -— | 610 


| 2.485 | 2.515 | 63.00 | 63.80 


SLOT 


PIN DATA 
PIN | &/OR BASE RING-SCREEN GRID 
PINS 2,4,7-CONTROL GRID 


147 DIA.THRU,4HOLES AT 90° 
ON 2.954 DIA.PC. (TOE CLAMP) 


PINS 36,8 - CATHODE . om 
PIN 5- HEATER Ose Sk G46 CHWREY WITH THS SOCKET 


CENTER PIN- HEATER 


' 8973 


WATER-COOLED 
POWER TETRODE 


* Previous designation 
was X-2170 


The EIMAC 8973 is a ceramic/metal, water-cooled power tetrode 
designed for very-high-powered medium-frequency or high-frequency / 
broadcast service and very-low-frequency communication in the oar! \n 
half-megawatt power range. > on | 
The 8973 has a thoriated-tungsten mesh filament mounted on 
water-cooled supports. The maximum anode dissipation rating is 
650 kilowatts steady state. 
Large-diameter coaxial terminals are used for the control grid (ee 
and the rf filament terminals. Filament power and filament support = 
cooling-water connections are made through special couplings. 


GENERAL CHARACTERISTICS 2 f 


ELECTRICAL 


Filament: Thoriated-tungsten Mesh 
“ARETE ties CRA erick eh ag sia calh rate Se a 18:5: 2/0:97,V 
(COLOR SLE Ud Bene) Wig Boe eee oury An ei Aen 650 A 
&) Amplification Factor (Average), Grid to Screen. . 4.5 
Direct Interelectrode Capacitance (grounded cathode): 3 
Ce eee ae ee er eg ys ng ais ve ele sium elietens apne ee ens ss 1000 pF 


Frequency of Operation: useful to 100 MHz. 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values shown are nominal, measured with no special shielding. 


MECHANICAL 
Maximum Overall Dimensions: 
Poel er Ui emma Rear he (sna ccatig ete eh OEE tn tat ckiasied ta ep sins. 's co nls osm. 0 18.75 in; 47.62 cm 
Dif eete ea eee ci noe CIR NN yor al cee, LCN uaa, a ahah 17,03 in? 43.26¢em 
NSE Loh tapes a ae ean foe's ihn alaVisbea “sialic s ot >" Sadaitan ebate in ejay neetio ai lola te 153.1bs; 1269 59 ke 
CWO GT ELITE OOSLLLOM: fet Nala ook tote Sha ba Utter stelle wins) ted un tonagnd ouddel Aha nan ste R TALS Vertical, base down 
RAMA ete a thre lov alle eT Erte deel aca ta'a la) o/s brek ai le heim wiiefiak nie ehie cuts Water and Forced Air 
eae eiyitial See eye ee Perth ebr ok 02. Vel attnt site kt aga lise! ose ene oh ace Pe ne sa as Special 
(Effective 7-1-78) © 1978 by Varian Printed in U.S.A. 
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dint. 8973 


Recommended Filament Connectors (not supplied with tube): 


Filament Power/Water Connector (2 required)................2.- 
Brlamentirt Connectou (a lected jammer san, n <0 2n. coma an 


Recommended Anode Cooling Water Connectors (not supplied with tube): 
Note: 2 SK-2320 or SK-2321 connectors are required per tube. 
Complete fitting, with knurled nut, replaceable electrolytic target, 
20-inch length canvas hose, corona shield, and 2-1/2-inch female 
PipedittiipstO Mate tOsttOl (pipe: paw c ee ee cek so) cia, ee er en ee 


Fitting similar to SK-2320 but does not include the 20-inch length 
OP canvasthose:.and ;pipe fitting: tye ic) ae aeete) s leeiS So een ee ae eee 


Maximum Operating Temperature: 


..  EIMAC SK-2310 
..  EIMAC SK-2315 G 


.. EIMAC SK-2320 


fey EIMAGSKo2321 


Envelope,.and: CeramiceMetal Seals! tu. .<.0 (oon. tion, «ah teh eee erate a eee 200 °C 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB1, Peak Envelope Conditions 
Class AB Riate Voltage: Saaee cc ck, eee eee 20.0 kVdc 
Screen, Voltage 434s \o.cs 8-3 ict Soe 1500 Vdc 
GridiVoltagoslogs.. 4 eae ee ee -360 Vdc 
ee es aoa NC Zero Signal Plate Current .......... 10 Adc 
Single Tone Plate Current.......... 45 Adc 
DGEPEATE-V GET AGES... sues canes 22.5 KILOVOLTS Single Tone Screen SOE: tye eke eee 2.0 Adc 
Peakirt, Grid: Voltage =730 ee ee 360 v 
DEISCREENRVOLTAGE =) 0 eee 2.5 KILOVOLTS Plate! Dicsinationa tn maa: mee a! 250 kW 
DC PLATE CURREN Git: sk x0 )a es 65 AMPERES Plate Load Resistances: ne ee ee 264 Q 
PLATE(DISSIPATION® 2.7 i030 eae 650 KILOWATTS Plate Power Output gia.) poivete ahi data 610 kW 
SGREENT DISSIPATION (eae e ae 7.5 KILOWATTS 1. Adjust to specified zero-signal plate current. 
GRIDEDISSIPATIL@ Nig cee ne meee 2.0 KILOWATTS 2. Approximate value. ¢ 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR Class C Telegraphy or FM 
(Key-down Conditions) Plate Voltage Ought SecA PRs Sent hep hae Crete 21.0 kVdc 
screen. Voltage. "ay.95 =. eae ee Z5aVGC 
Grid Voltage”. Whenua eee 2s -600 Vdc 
ABSOLUTE MAXIMUM RATINGS: Plate: Currentity an wees deweaburteeou des tan oe 63 Adc 
screen, Current! ane. eee eat, ee 9 Adc 
DCePEAT EN Ola AG Eas nen 22.5 KILOVOLTS Grid.Current’| Deere wees a” : 3.5 Adc 
DG SCREEN: VOLTA GE ast aia 2.5 KILOVOLTS Calculated Driving Power.......... 3.5 kW 
GaP PATIERGURREN lane ae 65 AMPERES Plate Dissipation | ary sito htes foiarctaaruara: Maltsiyst oie). ¢ 273 kW 
PLATE DISSIPATION ......... 650 KILOWATTS aoe Scab tie Sas ay a a 
SOREENSDISSIPATLEON teen nr eee 7.5 KILOWATTS ee maeren tic ake 
GRIDEDISSIPATILON suena ere 2.0 KILOWATTS 1. Approximate value. 
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PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 


AMPLIFIER Class C Telephony 


: ue PlatenV.oltageme vrs. sate. ae a) Oke 17.5 kVdce 
(Carrier Conditions) Boreerr Veltage! 2.) Oe. any aa 800 Vdc 
Ghd. Moltagat ie seus ihe een -800 Vdc 
ABSOLUTE MAXIMUM RATINGS Pilate Crt Grituiny, oot eee sade ce ele 50 Adc 
SCreen Current. nltti, 11506 yon l ieee 4 Adc 
GiidGurrentiie. Amer Ger td 10 Oi 2.2 Adc 
eerie TEaVOETAGE, 366 ean s 17.5 KILOVOLTS Pk. Screen Voltage (100% Mod) ...... 800 v 
Mee reen VOLTAGE 5 .o 2 a. <s 2.0 KILOVOLTS Pani orldaV.olta Gears ohne asain nar 1060 v 
Me reeATE CURRENT... 0... 50 AMPERES Calculated Driving Power.......... 2400 W 
PlatesDiSSipatlOn ea er eit Rel ae aan e ne 175 kW 
en hen eee 400 A 
PLATE DISSIPATION piel ot Pilate, Load Resistance Ay Moe 165 Q 
Bimeem WloslIPATION “)..-....% 7.5 KILOWATTS Plate Output Power .............. 700 kW 
Em DisolIPATION 1... eae: 2.0 KILOWATTS 1. Approximate value. 
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AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION Two Tubes - Sinusoida! Wave 


MODULATOR 
Class AB Plate OM Ages INES fats feeeeee ot et a 17.5 kVdc 
screan Voltage tte.) 2 eeete Ah oka ie 1500 Vdc 
ABSOLUTE MAXIMUM RATINGS (per tube): Gti V Oltage. | yup, eet sey a ee te -400 Vdc 
Zero signalsPlate Currente. 245 6 flank. 5 Adc 
Perle eVOLTAGE .. 2a! 0 i. ¢ 22.5 KILOVOLTS Max. ?Signal Plate-Currentiy,...2... 0 24% 78 Adc 
DGASCREENSVOLTAGE Gene oa: 2.5 KILOVOLTS Max Signal Screen Current2,........ 2.8 Adc 
ei FeMCURRENT ~.su ies a a 65 AMPERES Pk. Audio Freq. Grid Voltage3....... 370 v 
BUATiEeDISolPA TIONS aie. sete 650 KILOWATTS Max. Signal Plate Dissipation3....... 550 kW 
SOREENTDISSIPATION 2). 2 2) ces. 7.5 KILOWATTS Plate. Plate Load Resistance ....... 444 Q) 
SOOM LOSI AAT ICN, tana co) eee tea 2.0 KILOWATTS Plate WOUtOOt POWEE tetera eal, cars 950 kW 
1. Adjust for stated zero-signal plate current. 3. Per Tube. 


2. Approximate value. 4. Suitable to modulate a carrier power of 1.25 Megawatts. 


TYPICAL OPERATION data are obtained by calculation from the published characteristic curves. Adjustment 
of the rf grid voltage to obtain the specified plate current at the specified bias, screen, and plate voltages 
is assumed. If this procedure is followed, there will be little variation in output power then the tube is 


changed, even though there may be some variation in grid and screen current. The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These 


current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. 


APPLICATION 
MECHANICAL 


MOUNTING - The 8973 must be mounted verti- operation. EIMAC Application Bulletin #16 


cally, base down. The full weight of the tube should 
rest on the main screen-grid contact flange at the 
base of the tube, and all lifting of the tube should be 
done with the lifting eye which is attached to the top 
of the anode cooling jacket. 


COOLING - Minimum cooling water require- 
ments for the anode are shown in the table, for an 
outlet water temperature not to exceed 70°C and 
an inlet water temperature of 50°C. System pres- 
sure should not exceed 100 psi. High-purity water 
must be used to minimize power loss, corrosion of 
metal fittings, and loss of anode dissipation capa- 
bility. Water resistivity must be maintained at 1 
megohm/cm (at 25°C) or better for long-term 


should be consulted for details on maintenance of 
water quality standards and use of a water purifica- 
tion loop in the installation. Since the anode is 
normally at high potential to ground, water connec- 
tions to the anode are made through insulating 
tubing, with long enough sections that column re- 
sistance is above 4 megohms per 1000 plate supply 
volts, or 10 megohms total, whichever is less. 


Anode Apprx. Jacket 
Dissipation Press. Drop 
(kW) (psi) 
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The tube base requires air cooling, with a 
minimum of 50 cfm of air at 50°C maximum at sea 
level, directed toward the base seal areas from 
a general purpose fan. 

Water cooling of the filament and screen grid 
supports is also required, with inlet water temp- 
erature not to exceed 50°C. Each of the 2 filament 
connectors includes both an inlet and outlet line, 
with the proper section for the inlet water shown on 
the outline drawing. Minimum flow for the Fl 
connector is 2.0 gpm, at an approximate pressure 
drop of 12 psi. Minimum flow for the F2 connector 
is 4.0 gpm, at an approximate pressure drop of 50 
psi. The screen grid cooling water is fed by means of 
1/4-18 NPT tapped holes shown on the outline 
drawing, with a minimum flow of 2.0 gpm required, 
at an approximate pressure drop of 12 psi. 

All cooling must be applied before or simulta- 
neously with the application of electrode voltages, 
including the filament, and should be maintained 
for at least two minutes after all voltages are re- 
moved to allow for tube cooldown. 

As regards base air cooling, temperatures of the 
ceramic/ metal seals and the lower envelope areas 
are the controlling and final limiting factor. Temp- 
erature-sensitive paints are available for use in 
checking temperatures in these areas before equip- 
ment design and air-cooling arrangements are final- 
ized. 


ELECTRICAL 


FILAMENT OPERATION - Filament turn-on 
and turn-off should be programmed in accordance 
with a special procedure. Filament voltage should 
be smoothly increased from zero to the operating 
level over a period of two minutes, and a motor- 
driven VARIAC or POWERSTAT is suggested. 
Inrush current must never be allowed to exceed 
twice the normal operating current. Turnoff 
procedure should be a smooth decrease from the 
Operating voltage to zero over a period of two min- 
utes, such as would be provided by a motor-driven 
VARIAC, POWERSTAT or solid-state regulator 
circuit. 

Filament voltage should be measured at the tube 
base with an accurate meter. When operating at the 
nominal voltage, variations of +5% are tolerable 
and should have little effect on the electrical per- 
formance of the tube. When very long life and con- 
sistent performance are factors, the filament volt- 
age can often be reduced to a lower value than the 
nominal, but should be regulated and held to +1% 
when this is done. To achieve a regulated voltage 
and still have it adjustable a typical procedure 
would involve a one-to-one regulating transformer 


feeding a variable-ratio transformer, which in turn 
feeds the filament transformer. The equipment is 
first operated with nominal filament voltage, and 
when stable operation is achieved the voltage is 
then reduced in small steps, until a point is reached 
where performance of the tube is clearly affected. 
The voltage is then raised a few tenths of a volt 
above this level for operation. Periodically the 
procedure should be repeated and the operating 
value of filament voltage readjusted if necessary. 
This value is normally 16.5 to 17.0 volts rms 
(initially). 


Where hum is an important system consider- 
ation it may be necessary to operate the filaments 
with de rather than ac power, or provide suitable 
hum-bucking circuits. 

Care should be exercised to keep any rf power 
out of the filament of the tube, as this can cause ex- 
cessive operating temperatures. A HEWLETT- 
PACKARD Vector Impedance meter is useful in 
detecting the presence of impedance that will sup- 
port rf buildups in the filament “backcavity” cir- 
cult. 


VACION PUMP OPERATION - The tube is 
supplied with an ion pump and magnet, mounted 
inside the filament structure at the base (stem). A 
power supply (Varian Part #921-0015) and 8-foot 
cable (Varian Part +924-0020) are required for 
operation. 

It is reommended that the VACION pump be 
operated continuously if possible; otherwise it 
should be operated at least once a year until the in- 
dicator meter shows 1.0 uA or less of current. 


ABSOLUTE MAXIMUM RATINGS - The values 
shown for each type of service are based on the 
“absolute system” and are not to be exceeded under 
any service conditions. These ratings are limiting 
values outside which the serviceability of the tube 
may be impaired. In order not to exceed absolute 
ratings, the equipment designer has the responsibil- 
ity of determining an average design value for each 
rating below the absolute value of that rating by a 
safety factor so that the absolute values will never 
be exceeded under any usual conditions of supply 
voltage variation, load variation, or manufacturing 
variations in the equipment itself. It does not neces- 
sarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 


GRID OPERATION - The 8973 control grid is 
rated at 2000 watts of dissipation. Protective 
measures should be included in the circuitry to in- 
sure that this rating is not exceeded. Control grid 


dissipation is the approximate product of the de 
grid current and peak positive grid voltage. 


SCREEN GRID OPERATION - Base cooling (air 
and water) must be on and at the correct level 
before tube operation is started. The power applied 
to the screen grid must not exceed 7500 watts. 
Where no ac is applied to the screen, dissipation is 
the product of de screen voltage and dc screen 
current. With screen modulation the dissipation is 
the product of rms screen current and rms screen 
voltage. 


Plate voltage, plate load, or grid bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective 
circuitry must be provided to remove screen power 
in case of such a fault condition. Tetrode tubes may 
exhibit reversed screen current to a greater or lesser 
degree depending on individual tube design and 
operating conditions. The screen supply voltage 
must be maintained constant for any values of neg- 
ative or positive screen currents that may be en- 
countered. Dangerously high plate currents may 
flow if the screen power supply exhibits a rising 
voltage characteristic with negative screen current. 
Stabilization may be accomplished by use of a 
shunt regulator circuit in the screen voltage supply, 
bleeder resistors, or other suitable techniques. 


PLATE OPERATION - The maximum dissipa- 
tion rating of the 8973 is 650 kilowatts with water 
cooling. When used as a plate-modulated rf 
amplifier, plate dissipation under carrier condi- 
tions is limited to 400 kilowatts. 

Specified anode dissipation ratings assume 10 
kilovolts maximum anode voltage during conduc- 
tion. If full rated dissipation at a tube drop greater 
than this value for periods greater than 200 
milliseconds is desired, contact EIMAC’s Power 
Grid Tube Application Engineering Office. 


FAULT PROTECTION - To assure nondestruc- 
tion of tube elements from high-energy power sup- 
plies, during a fault condition, all supplies must be 
checked for proper operation of their protective cir- 
cuits. An approved method to meet the tube 
protection criteria would be the use of foil, solder 
wire, or small diameter wire to produce a controlled 
short on the power supply. The simplest technique 
is to short the plate to cathode, screen grid to 
cathode, control grid to cathode, and screen grid to 
anode (individually, one at a time) using a vacuum 
relay through a section of #30 AWG copper wire, 
which should be approximately inches long. 
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The wire will remain intact if the power supply pro- 
tective circuitry is operating properly. Anelectronic 
crowbar will be required on the anode supply, and 
may be required on the other electrode supplies if 
the test outlined above is not passed. See EIMAC 
Application Bulletin #17 for further details. 

Properly rated spark gaps should be located be- 
tween the screen grid and cathode, and between the 
control grid and cathode, to meet over-voltage pro- 
tection criteria. A series resistance of 10 to 50 ohms 
is recommended in the screen and control grid 
power supply leads. 


HIGH VOLTAGE - Normal operating voltages 
used with the 8973 are deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Design all equipment so 
that no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high-voltage circuits and terminals, with interlock 
switches to open primary circuits of the power sup- 
plies and to discharge high-voltage condensers 
whenever access doors are opened. Interlock 
switches must not be bypassed or “cheated” to al- 
low operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 


LOAD VSWR - The load VSWR should be moni- 
tored and the detected signal used to operate the 
interlock system to remove the plate voltage within 
20 milliseconds after a fault occurs. In the case of 
high stored energy in the load system, care must be 
taken to avoid excessive return energy from dam- 
aging the tube and associated circuit components. 


X-RADIATION - High-vacuum tubes operating at 
voltages in excess of 15 kilovolts produce progres- 
sively more dangerous X-Radiation as the voltage 
is increased. The 8973, operating at its rated volt- 
ages and currents, is a potential X-Ray hazard. 
Only limited shielding is afforded by the tube en- 
velope. Moreover, the X-Radiation level can 
increase significantly with aging and gradual deteri- 
oration, due to leakage paths or emission character- 
istics as they are affected by the high voltage. X-Ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube’s life. Periodic 
checks on the X-Radiation level should be made, 
and the tube should never be operated without ad- 
equate shielding in place when voltages above 15 
kilovolts are in use. Lead glass, which attenuates X- 
Radiation, is available for viewing windows. If 
there is any doubt as to the requirements for or the 
adequacy of shielding, an expert in this field should 
be contacted to perform an X-Radiation survey of 
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the equipment. 

Operation of high-voltage equipment with 
interlock switches “cheated” and cabinet- doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-Radia- 
tion exposure. 


RADIO FREQUENCY RADIATION - Avoid 
exposure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tissue 
is dependent on frequency. Under 300 MHz most of 
the energy will pass completely through the human 
body with little attenuation or heating effect. Public 
health agencies are concerned with the hazard, 
however, even at these frequencies, and it is worth 
noting that some commercial dielectric heating 
units actually operate at frequencies as low as the 13 
and 27 MHz bands. 


ELECTRODE RF TUNING CHA RACTERIS- 
TICS - Typical electrode tuning characteristics 
may be obtained by contacting the EIMAC Power 
Grid Tube Application Engineering Office. 


SPECIAL APPLICATIONS - Where it is desired 
to operate this tube under conditions widely differ- 
ent from those listed here, write to: Product Line 
Manager, High Power Tubes, Varian EIMAC 
Division, 301 Industrial Way, San Carlos, CA 
94070. 


IMENSIONAL DATA 
MILLIMETERS 
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| NOTES: 

L CIRCUIT RETURN MAY BE 
MADE TO FA BY SK-2315 
CONNECTOR. 

2. MATE WITH EIMAC CONN- 
ECTOR SK-23I0 (2Reqd). 

3. REF. DIMENSIONS ARE FOR 
INFO. ONLY AND ARE NOT 
REQUIRED FOR INSPECTION 
PURPOSES. 

4. (®) CONTACT SURFACES. 

5.144 DIA. WATER DRAIN 
HOLES - 3 PLACES. 


* Fil | |-I4-16 THD. 
7 Fela NOTE! FITTINGS 


(U) 
(=) NY, 
(V) 
~ 1-1/2 WIDE MIN. SCREEN 
CONTACT SURFACE CONTROL: 
Ber bet Ve 11/32 (.343) DRILL 
SHOWN ON IZHOLES EQ. SPACED 
11.265+.010 (30°+2')ON 16.125 
DIAPC) +.005 DIAPC. (TYP) 
10-32UNF -2B 
x 1/4 DP 3 PLCS. 
EQ. SPACED ON 
4.843 DIA. PC. 7 
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(A) JOVLIOA Gly9 


VHF CAVITY 


CV-2200 


FOR FM 
BROADCAST 
SERVICE 
The EIMAC CV-2200 is a power-amplifier cavity 
assembly designed for use as the final amplifier in the 
88-108 MHz band assigned for FM broadcast service. 
Cavity design is straightforward and relatively 
simple. The amplifier tube used is the EIMAC 8989 or 
8990, both of which are high-performance tetrodes 
designed especially for VHF applications. In this cavity 
assembly the tube in use is grid-driven for a stage gain 
of approximately 19 dB with a useful power output of 
20 kW with the 8989, or approximately 18 dB gain with 
a useful power output of 30 kW with the 8990. 
GENERAL CHARACTERISTICS' 
ELECTRICAL 
eC NIN CG MON Rie sien el Ae ein siete stele han ne nee mere See ails nie tulee Ye tord 88-108 MHz 
EG MECHANICAL 
mupemype.Jsed (nousupplied with) cavity) -...0-.5 066.16. s cece se sess EIMAC 8989 or 8990 
eee OAT COLO me meri Mart ettT Te NPP oE ce et sth cain aA aly uw Mae oe ciclo wei ere Gewese ss ke aoe Type N 
“LS PeTU Tap YgTete fale 2.5 G08 ree pe ee ren he aera aes ir iar are 3-1/8 inch ElA Coaxial 
ESOT OCU IL CU Mmert ret are rents rts aati t oo thei Ve Sain das Wine aye Aten os ta eoesbe, « alaiclaus Peg irrys Forced Air 
eT IRI) MMe ate ON Meir Sae ailn. ihtahe ints ain po» O82 Optional: Designed to Fit 19 In. Rack 
Overall Dimensions (nominal): 
IOI hil Mer Mies sero uar Beals ates net era ate pe, see iii te! 6 a GOS Slot aG 36 In; 91.4 cm 
VV CLT Pee sateen nte ie crete, Ne SEEN ct ta ee ni sO cus ae a 19 In; 48.3 cm 
DDG Limam eee ra eters ee ane Poe ae ode Sie ee eR Es Tul ao Mt on ace gd ahinjie =e os PA AL a Lees Wel ag 
Net Weight (Approximate; tube not installed) 2... 20... ee ce ccc ee ene eee 60 Lb; 27.3 kg 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as a result 
of additional data or product refinement. EIMAC should be consulted before using this information for final equipment 
design. 
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dante CV-2200 


TYPICAL OPERATION (95.7 MHz): 


TUBE 8989 TUBE 8990 
MeatersVOllaG Charente at a ieete Yk ks thts, Ths: 10.0 10.0.5 Vac 
FiealemCurrentt Approx Witt wee 120 120 140 140 Aac 
ANOUGRV OMAGE Ni amasrmen dc dct es dah atceL Gs 8.0 10.0 10.0 10.0 kVdc 
GridiBiasiVOllagetremmn tian st shiny rin a -300 -300 -300 -300 Vdc 
SCheCALGhiGny Ollag@mmem ea na. 1 wns. sat 600 600 800 800 Vdc 
ANOde@ LCUrremi aie 2 onl oA a akic add cetie le 2.40 2.45 3.20 3.95 Adc 
GridyC ORS Earn ive aecpen Cee uum tc Maat 35 45 10 22 mAdc 
screen Current) 4.50 4.00) a ee ee 150 170 225 220 mAdc 
DriVINGIROWSCy Gora. act, oer Tee ee oe tee 185 215 375 480 W 
USEIMM@UTD UTEP OW Gls. ai ree ie ee 15 20 25 30 kW 
POWETLGOIN re oat ale area eee Pannen an ne 19.0 19.6 ihe ye Lo.0 os 
ENTICIENCVMEy che ctes Ln Wels Cermentnal tg eur lc ae 78 81 78 Asya yi 
Bandwidth (3 dB points) ) 3 3 3 MHz 


1. Approximate value 


2. Power delivered to the load 
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8163 
3-4002 


HIGH-MU 
POWER TRIODE 


The EIMAC 8163/3-400Z is a compact power triode intended to be used 
as a zero-bias Class-B amplifier in audio or radio-frequency applications. 
Operation with zero grid bias simplifies associated circuitry by eliminating 
the bias supply. In addition, grounded-grid operation is attractive since 
a power gain as high as twenty times can be obtained with the 8163/ 
3-400Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS 1 


ELECTRICAL 
Filament: Thoriated Tungsten 
Me isi ee eee cs es 2 8 8 oy eyene SP 
ee ae oe 14.1 A 
Berrication Factor (Average) . V2. we se eee 200 
Interelectrode Capacitances (Average)? Grounded-Grid Connection: 
ny ere) a eri oh aca 7alepe 
eae oe gira es sea Sis fern ato. aoe tera he ge tps 4.1 pF 
Ra rae Ree AE ARE a ar ee aes a ae 0.1 pF 
Frequency for Maximum Ratings .........2-2+e-eeee5 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
er, Ben ie dia i's Ty) s ol ah anes s (olevec ace ei diay erate e 9 (ties 5 Pin Special 
ee ee RIT eM wills Pee 5 ele les oye. soe dow se Sages wus oncels See Drawing 
NNT ONE ee ae a alas -f oha sin Beis vis leh eae nL ve L aie. Use Vertical, base down or up 
rein Chet aine Gain oars 9) > +0 thgey's (igh Shisiae’ exer nce be Radiation and Forced Air 
Heat-Dissipating Plate Connector ........-22ee eee eevcees Supplied mounted on tube 
ERENT COT“ SOCK CTEM ER a0. he Cc Ue Rese IS 50 15 SUS Spe Pee Naee Sa o le ener s elect: tie EIMAC SK-410 
PITeNICIC CC HIMUGCY str ivis i-e oe diel see cle ne snes cee ele ess te ee ble EIMAC SK-416 
Maximum Operating Temperatures: . 

2 RET Me ie iy ie ie eee a Cera eee ee eT Cora ee tik O66 

ee Ce ee as eB aE le ok oh ni Vo joing (as Wines. * Suate ns a) Benen nee 200°C 
Maximum Over-All Dimensions: 

Sia Ce PEM e285 Scale, SBM MS eicn a (0, Mal awal ottawa eet. Her aleme 5.375 In; 136.5 mm 

ee en ers ee Pee SP A sg Ree ie chan eRetiate alee iets 3.562 In; 90.47 mm 
MEPMOIOOE VOTO SIMALC) ss es aus ow wien ook ee te ke ee se le 7 Oz; 198 gm 
(Effective 8-15-74) © 1961, 1967, 1968, 1974 by Varian Printed in U.S.A. 
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bnte 8163/3-4.00Z 


RADIO FREQUENCY LINEAR AMPLIFIER 
GROUNDED-GRID, Class B 


MAXIMUM RATINGS: 


DGOLPLATE VOLTAGES. . acces cusees 4000 VOLTS 
DGTPLATE CURRENT 25.75.) o-mene cme 0.40 AMPERE 
FLATE:DISSIPATION ©... cFateeatcme o:: 400 WATTS 
GRIDIOISSIFA TION toy ses ieee ner: 20 WATTS 


TYPICAL OPERATION (Single-Tone Conditions) 


Piatees Olla0Gr fo. + ka bance 3000 Vdc 
Zero sige riate;Current li ow ee 100 mAdc 
Maxeord. Plate Current. 2... 2 2 «2. are 333 mAdc 
MacestoaGria Current.) 5 oi. 120 mAdc 
Driving impedance =... 5.66. 05 + 122 5A) 
Resonant Load Impedance......... 4750 Q 
Max: Sig. Driving Power1......... 32 W 
Peak Envelope Plate Output Power ... 655 W 


TYPICAL OPERATION (Minimum Distortion Products) 


Plate oltage@ey cast ces ener mene 2000 Vdc 
Zero Sig..piate Current! ¢. 5. ten 62 mAdc 
Single Tone Plate Current......... 400 mAdc 
Single Tone Grid Current 1......... 148 mAdc 
won tone) Plate: Curent sn enenenen ere 265 mAdc 
Two Tone Grid Current!) . 3. Nae... 87 mAdc 
Driving Impedance. 7. 4...., an. i - 11250 
Resonant Load Impedance......... 2750 Q 
Max. Sig. Driving Power! ......... 45 W 
Peak Envelope Useful Output Power!. . 445 W 
Intermodulation Distortion Products2. . -40 dB 


TYPICAL OPERATION (Minimum Distortion Products at 
1 kW PEP Input) 


Plate:Voltage.:. 4a = ante a eee 2500 Vdc 
Zero Sig. Plate Current |, eee ee 73 mAdc 
Single Tone Plate Current........ 400 mAdc 
Single Tone Grid Current!........ 142 mAdc 
Twoaone relate Current ae sence 274 mAdc 
Twostone Grid) Currentiy series ee 82 mAdc 
Driving Impedance: ac) .... ier. eons 114 Q 
Resonant Load Impedance........ 3450 Q 
Peak Envelope Useful Output Power 1. 560 W 
Max. Sig. Driving Powerl........ 44 W 
Intermodulation Distortion Products 2. -35 dB 


TYPICAL OPERATION (Minimum Distortion Products 
with E, = 1500 Vdc) 


PlatewVoltage. eermicrcee. cace mmr 1500 Vdc 
Zeronoiguriate: Current | eae ee 46 mAdc 
Single Tone Plate Current........ 400 mAdc 
Single Tone Grid Current 1........ 163 mAdc 
Two Tone Plate Current ........ 265 mAdc 
Two Tone Grid Current 1......... 92 mAdc 
Driving :Impedance= .f. 9h). 109 Q 
Resonant Load Impedance ........ 1620 Q 
Peak Envelope Useful Output Power 1. 300 W 
Max. Sig. Driving Power! ........ 46 W 
Intermodulation Distortion Products2 . -37 dB 


1. Approximate value. 


2. Approximate value; referenced against one tone of 
a two equal-tone signal. 


SSS BE ST EE I TI EE ET SS IE SS TE ET I SLE SOE TE IE ER LOLLY LATE DOE LLIN ELE EAL LER EE LALLA ELE ELLE LEELA EDEL DE) 


AUDIO FREQUENCY AMPLIFIER OR MODULATOR 
Class B 


MAXIMUM RATINGS (PER TUBE): 


DC PEATE: VOLTAGE teense eee. 4000 VOLTS 
DG PEATE CURRENT ea -eem tn iuseeme a 0.40 AMPERE 
PLATE DISSIPATION 3 reese eas 400 WATTS 
GRID DISSIPATION ....2..5..;:;% 20 WATTS 


1. Approximate value. 


TYPICAL OPERATION (Sinusoidal Wave, Two Tubes, 
Grid Driven) 


Plates oltage seca tenet on oe eg eens 3000 Vdc 
GridkVoltagetgt teem: Se chee. e.ten et. O Vdc 
Zero Sig. Plate Current!......... 200 mAdc 
Max. Sig. Plate, Currents... «<6 ss 666 mAdc 
Max. Sig. Grid Current) ......... 240 mAdc 
Driving POWamIE me ase. ater ste fae. baa 26 W 
Peak af Driving Voltage(per tube)1. . 88 v 
Load Resistance, Plate/Plate ..... 9500 Q 
Max. Sig. Plate Output Power1..... 1310 W 


eames aaammasamaaaaacaaamamcaaa aaa eae 


RADIO FREQUENCY AMPLIFIER OR OSCILLATOR 
Class C 


MAXIMUM RATINGS: 


DGeRUATESVOLTA GEM ease on-air nein on 4000 VOLTS 
DG PEATE; GURREN Tiemann meme 0.35 AMPERE 
PLATE: DISSIPATION Sacer: ssmruster a 400 WATTS 


GRID DISSIPATION .......+25. 20 WATTS 


1. Approximate value. 


TYPICAL OPERATION 


Flatew oltagenasrenom 6 ai, ne eke. costa. 3000 Vdc 
Plater Currenituces.: coencmeuces ceca amen a2 333 mAdc 
GridsVoltage™.t.e.) 0-5-0.) Wem ae ea -75 Vdc 
Grid: Current Mie Oho i sey eae 130 mAdc 
Peak rf Grid Voltagel........... 187 v 
Grid’ Driving Powerle).’foae ates 25 W 
Plate Output Power! ........... 730 W 


RADIO FREQUENCY AMPLIFIER: 
Plate Modulated, Class C 


MAXIMUM RATINGS: 


Dee ATE VOLTAGE... 600.) ae ws 3000 VOLTS 
eM ECURRENT. «0 s:2 22 02 6 0.275 AMPERE 
Pumve DISSIPATION ........-.. 270 WATTS 
RIDEDISSIPATION. 2c cc ee ss 20 WATTS 


1. Drive modulation is required with a high-mu triode. 
2. Approximate value. 


the load. 


NOTE: In most cases, ‘‘TYPICAL OPERATION’’ data are obtained by calculation from published characteristic 
curves and confirmed by direct tests. No allowance for circuit losses, either input or output, has been made. Ex- 
ceptions are distinguished by a listing of ‘‘Useful’’ output power as opposed to ‘‘Plate’’ output power. Values ap- 
pearing in these groups have been obtained from existing equipment(s) and the output power is that measured at 


8163/3-400Z hate 


TYPICAL OPERATION 


RlatesVoltagely = se. sacked: eee. eed 3000 Vdc 
Plater Currenitwers 6a «cs. Reser eee On 245 mAdc 
‘Stiret Waoilhtete(el = 5 4) kta anette PucwoeO ad : -90 Vdc 
Grid Ccrenks: tess tet wo PAIS Bk 100 mAdc 
Peak rf Grid Voltage2,........... 185 v 
Grid Driving Power2a. .camivecn- . uevines 18 W 
Plate Output Power2. = whi sph al 550 W 


RANGE VALUES FOR EQUIPMENT DESIGN: Min Rees 
ME erie O.0 VOLS 54 22's eee + 0 oc lore alo wrens os wee tesa ae eA 
weeeree Plate Current (Eb = 3000 Vdc) ..... 22. ewes eevee 80 115 mAdc 
Cut-Off Voltage (Eb = 3000 Vdc, Ib = 1.0 mAdc) ..........------ --- -25 Vdc 
Interelectrode Capacitance (Grounded Cathode Connection)! 

aL Fs. At, Wa eG. 21 MIG n 2 3 HT oo eee he 6.0 9.0 pF 

I COST IUS SIP IOD AUEE Ge ck we we ee ee oes lo apr 

ache Sh SERN Ee eRe eerie aaa cee a 3.4 4.8 pF 
Interelectrode Capacitance (Grounded Grid Connection) 1 

MT Br eee eee Pe ES hes os ses ns oo bariel + Leuekeae Se ge its 6.0 9.0 pF 

ate teri ET, Tag NE. 87s juuie nue te re Monn ocSe! «Toso RP RISU OI 3.4 4.8 pF 

OS ne RLY, Si EU cc sca ete ae MO tele es --- 0.15 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MOUNTING - The 3-400Z must be operated ver- 
tically, base up or down. A flexible connecting 
strap should be provided between the heat dissi- 
pating plate connector and the external plate 
circuit, and the tube should be protected from 
severe vibration and shock. 

The EIMAC SK-410 Air-System Socket is es- 
pecially recommended for mounting, as the con- 
tacting clips are made with considerable flexi- 
bility in order to avoid applying undue lateral 
pressure on the tube pins, to avoid the possibil- 
ity of damage to the base of the tube. The tube 
should always be inserted or removed from the 
socket with a straight-in or straight-out motion, 
and ‘‘rocking’’ the tube in or out of the socket 
should be avoided. 


If a socket other than the EIMAC SK-410 is 
used, it should be ascertained that the contacts 
are flexible enough so they do not apply any 
significant lateral force against the tube base 
pins, as installed or during insertion or removal, 
to avoid the possibility of catastrophic damage 
to the glass tube base. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C. When using the EIMAC SK-410 Air-System 
Socket and SK-416 Chimney, a minimum air flow 
rate of 13 cubic feet per minute at a static pres- 
sure of approximately 0.13 inch of water at sea 
level is required to provide adequate cooling at 
an air temperature of 55°C. At higher inlet air 


hare 8163/3-400Z 


temperatures, higher altitudes, or at frequencies 
above 30 MHz,the air flow rate must be increased 
to give equivalent cooling. Cooling air must be 
supplied to the tube even when the filament alone 
is on during standby periods. 


CLASS-C OPERATION - Although specifically 
designed for class-B service, the 3-400Z may be 
operated as a class-C power amplifier or oscilla- 
tor or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-400Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 
volts or below by employing only grid-leak bias. 
If driving power fails, plate dissipation is then 
kept to a low value because the tube will be op- 
erating at the normal static zero-bias conditions. 


FILAMENT OPERATION - The rated filament 
voltage for the 3-400Z is 5.0 volts. Filament 
voltage as measured at the socket, must be main- 
tained within the range of 4.75 to 5.25 volts to 
obtain maximum tube life. 


INTERMODULATION DISTORTION - Typical 
Operating conditions with distortion values in- 
cluded are the result of data taken during actual 
operation at 2 megahertz. Intermodulation values 
listed are those measured at the full peak en- 
velope power noted. As the driving signal level 
is reduced, distortion products remain at the 
listed value, or better, below original peak enve- 
lope power level. 


INPUT CIRCUIT - When the 3-400Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of five or more. 


HIGH VOLTAGE - Normal operating voltages 
used with the 8163/3-400Z are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design aii 
equipment so that no one can come in contact 
with high voltages. All equipment must include 


safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom- 
mendations. 


BOTTOM VIEW 
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DIMENSIONAL DAT 


ere en INCHES tages s 
BM eM REF. 
Orel iver Ta 
(On ee 
|D | 0.740 | 0.760 | 

0.635 

dee] pr |k2.500 | 

a ee eee 

on asc | S.23es | 
|M] -- [ -- | 

PN 3140:1855| "0, 1918) 

Ps |80.625 

NOTES: 


1. BASE PINS N ARE SO ALIGNED THAT 
THEY CAN BE FREELY INSERTED IN- 
TO A GAGE 1/4” THICK WITH HOLE 
DIAMETERS OF 0.204 LOCATED ON THE 
TRUE CENTERS BY THE GIVEN DIM- 
ENSIONS L & M. 


2. REFERENCE DIMENSIONS ARE FOR INFO 
ONLY AND ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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8164 
3-10002 


HIGH-MU 
POWER TRIODE 


The EIMAC 8164/3-1000Z is a compact power triode intended 
to be used as a zero-bias Class-B amplifier in audio or radio- 
frequency applications. Operation with zero erid bias simplifies 
associated circuitry by eliminating the bias supply. In addition, 
grounded-grid operation is attractive since a power gain as high as 
twenty times can be obtained with the 8164/3-1000Z in a cathode 
driven circuit. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
ah w pw5 ew ew woe pee eielle fie (hela ( Dye \\) 
ns ecg avis aes wheels, woes we ies 20 A 
Amplification Factor (Average) ....--++--+-- 200 
Interelectrode Capacitance (Grounded Cathode) 2 
I Sr SOT, ce eee c s/o ne sie. n ave stsie ete ois S1eke PRs 17.0 pF 
ele ee csne rie, ope oscar evento ye the sf * sie ms te 0.2 pF 
SAR ed eee eC ee he a a Tiss fs 
Interelectrode Capacitance (Grounded Grid) 2 
EM re ee ieee las aioe tapers © 8.8 pss eee 6 sae 87s 17.0 pF 
IR Py oe el, “chee. os ee sie hers oeyeie ie hs ele + eke ee ye (OR) Tye 
tc he eee sotp say elm so tie veel nFere sim a) whe eon o 2's 0.2 pF 
Frequency of Maximum Rating (CW) .... 2... sees er eee cere e trees 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may’ change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
a ey Ei Lae ea ere ee ee ar On et ae Ce 5-Pin Special 
CSO SION ete ce is nie lal «wn se wee +t 08s wl allsiioiers © 8 2 0) Vertical, base down or up 
ES La OA ee ee ee eee ee ee a Radiation and Forced Air 
Recommended Heat-Dissipating Plate Connector... 1... eee eee eee ee eees EIMAC HR-8 
Recommended Air-System Socket ... 2... ee eee eee reer errr eee eees EIMAC SK-510 
Recommended Air-System Chimney ...---- sees cere rcrrerrrcrces EIMAC SK-516 
Maximum Operating Temperatures: 
ee eRer P50. oe aie e soe ast ns sos inline +» 8 ¢ Bree. 0 sini ee wissessiele s © sles 220°C 
ea eM et ed Sugar ope mis ee sees se sie 6 eho Uwiarwrs. © si sisle\s 200°C 
(Effective 8-15-74) © 1962, 1964, 1967, 1968, 1974 by Varian Printed in U.S.A. 
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Sime 8164/3-1000Z 


Maximum Overall Dimensions: 


Heron to remes ees a erace Biter arecece tc tr i RRO he chi PART eS 
Diametetmcvee ns eee eee ree ee ee cts ooh Og ee eee 


7.875 In; 200.02 mm 
5.250 In; 133.35 mm 


Nete Wel ciitarem enters tar err sce Ames er fen. coh ore 5 Nn eee TZ 1b Se esoeks, 


RADIO FREQUENCY POWER AMPLIFIER 
Class C, Grid Driven 


MAXIMUM RATINGS: 


DGsPEATE VOLTAGE Sram cus kviges tires 6000 VOLTS 
DGAPCATESGURRENT iia. tole eae 700 MA 

GRIDsDISSTPATION 2) asuats sacar ames 50 WATTS 
PEATE DISSIPATION? 2, 6 %:s10.00s o)eie 1000 WATTS 


TYPICAL OPERATION 
Plate Voltage ma eae 3000, 4500 6000 Vdc 


Grid Voltage ......... -30' -75 -100 Vdc 
PlateiCurrentaaene nee rene 700 700 700 mAdc 
Grid Current? ....,.... 230 240 250 mAdc 
Peak RF Grid Voltage2.... 107 200 230 v 
Grid Driving Power 2..... 27 48 57 W 
Output Power2.7g. eee 1300 2250 3200 W 


1. Operating bias may be wholly derived from grid cur- 
rent flowing through 130 ohm, 25 watt resistor. 
2. Approximate value. 


ceancccccnnrrer ener r errr ee ere SS SSeS SS SSS SSS SS 


PLATE MODULATED RF AMPLIFIER 
Class C 


MAXIMUM RATINGS: 


DGPPEATE VOLTAGE: 3 aus eee 4500 VOLTS 
DG UPEATE CURREN Tiara eae ee sie 550 MA 

GRID DISSIPATION? 1 hs hueneeten ce. 50 WATTS 
PLEATESDISSIPATION@revun: s uceiene 670 WATTS 


1. Drive modulation is required with a high-mu triode. 
2. Approximate value. 


TYPICAL OPERATION ! 


Plate: Voltage =, cn, pee eee 4500 Vdc 
GridsVoltages Fu: ans cee ertne fos) -100 Vdc 
Plate; Current Sirus sete eee erg ore 500 mAdc 
Grid: Current 4>eentie eer See ee 170 mAdc 
Drive Powers ea tania anne erie bae ia ot 35 W 
Output Power (carrier)2........... 1765 W 


ree 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class B, Zero Bias, Cathode Driven 


MAXIMUM RATINGS: 


DCsPEATE VOETAG Eee. ans ame 6000 VOLTS 
DCarLATE;CURREN Tarai. sve a ieee 800 MA 

GRID DISSIPATION= 9 2.3) 00.ca 2 careers 50 WATTS 
PLATE: DISSIPATION Saiceete gence eres 1000 WATTS 


1. Approximate value. 
2. Referenced against one tone of a two-equal tone 
Signal. 


AUDIO FREQUENCY AMPLIFIER OR MODULATOR 
Class B 


MAXIMUM RATINGS (per tube): 


DCsPLATEVOLTAGEG) cua ee eee 6000 VOLTS 
DC oPLATE, CURREN Totes: n-arecuee tee 800 MA 
PEATE DISSIPATION Sete ececae 1000 WATTS 


GRIDIDISSIPATION S saecin ears eee 50 WATTS 

1. Approximate Value. Adjust to provide stated zero- 
Signal plate current. 

2. Approximate value. 


TYPICAL OPERATION 


Plater Voltage se seat. ey ee ete 2500 3000 Vdc 
Zero-Signal Plate Current!. .... 162 240 mAdc 
Max. Signal Plate Current..... 800 670 mAdc 
Max. Signal Grid Current!. .... 260 220 mAdc 
Max. Signal Drive Powerl..... 100 +47 W 
Plate Load Impedance ....... 1760 2650 ohms 
Nominal Cathode Impedance ... 65 67 ohms 
Plate Output.Powerl = eee 1050 1080 W 
Intermodulation Distortion2 

riweleliveese Sire) Olly nso -32 -29 dB 

Sth Orderae en ae =39)5 -37 dB 


TYPICAL OPERATION 
(Sinusoidal Wave, Two Tubes, Grid Driven) 


Plate: Voltage jie ay erak ue senate ore 3000 5000 Vdc 
Grid\ Voltage, mayest ener 0 -13 Vde 
Zero-Signal Plate Current ...... 350 200 mAdc 
Max. Signal Plate Current...... 1450 1000 mAdc 
Max. Signal Grid Current2...... 485 310 mAdc 
Driving Powers:s a ee 48 28 W 
Peak AF Driving Voltage2...... 100 90 v 


3940 10,200 ohms 
2540 3560 W 


Load Resistance Plate to Plate... 
Max. Sig. Plate Output Power2 . . . 


RANGE VALUES FOR EQUIPMENT DESIGN: 


Paament- Current, at /.0 volts 5. i... ss 6 6 
Zero Bias Plate Current (Eb = 3000 Vdc) .... 
Cut-Off Voltage (Eb = 3000 Vdc; Ib = 1.0 mAdc) 


8164 /3-1000Z Sate 


Sa ee Ore ee eae DUP = Depa 7: 
SC Ones Some ee eee 160 260 mAdc 
a EL, YS Cee ee are --- -24.0 Vdc 


Interelectrode Capacitance (Grounded Cathode Connection)! 


COR so pk aie el SE See se oe VSO ARH | oye 

OE so 4 Gielen tee eee ORR Ac oe --- 0.30 pF 

U8. e poke Me ie GO tig UR tad ote GO; UO cU mee 
Interelectrode Capacitance (Grounded Grid Connection) 1 

SOT 5 5 eho oS Sud gd Gey Sheet at Bes Sc eee ee 15:08 19:0 Reon 

ell so ode Gan aoe Renita ce Gobo Sa Gee ee 6.0 9.0 pF 

oh 2 Rb AR a ee --- 0.30 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MOUNTING - The 3-1000Z must be operated 
vertically, base up or base down. A flexible con- 
necting strap should be provided between the 
EIMAC HR-8 Heat Dissipating Connector on the 
plate terminal and the external plate circuit. The 
tube must be protected from severe vibration and 
shock. The EIMAC SK-510 socket or equivalent 
must be employed to prevent excess lateral pres- 
sure on base pins and seal of the tube. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature be- 
low 225°C. When using the EIMAC SK-510 Air- 
System Socket and SK-516 Chimney, a minimum 
air flow rate of 25 cubic feet per minute at a 
static pressure of approximately 0.43 inch of 
water, as measured at the socket at sea level, is 
required to provide adequate cooling at an inlet 
air temperature of 50°C. Above 30 megahertz the 
required air flow is increased to 35 cubic feet 
per minute at a static pressure of approximately 
0.8 inch of water, as measured at the SK-510 soc- 
ket. Cooling air must be supplied to the tube 
even when the filament alone is on during stand- 
by periods. 

When a socket other than the SK-510 is used, 
provisions must be made for equivalent cooling 
of the base, the envelope, and the plate seal. In 
all cases air flow rates in excess of the mini- 
mum requirements will prolong tube life. 


FILAMENT OPERATION - The rated filament 
voltage for the 3-1000Z is 7.5 volts. Filament 
voltage, as measured at the socket, must be 
maintained within the range of 7.13 to 7.87 volts 
to obtain maximum tube life. Operation at re- 
duced voltage decreases emission capability, 
but increases life expectancy. 


INTERMODULATION DISTORTION - Typical 
Operating Conditions and Intermodulation Distor- 
tion Product values are derived from measure- 
ments made at 2 MHz and are referred to one tone 
of a two-tone test signal. As the driving signal 
is reduced below full peak envelope power, dis- 
tortion products remain at, or better than, the 
indicated value. 


CLASS C OPERATION - Although designed for 
Class B service, the 3-1000Z may be operated 
as a Class-C power amplifier or oscillator, or as 
a plate-modulated rf amplifier. The zero-bias 
characteristics can be used to advantage in 
Class C amplifiers by employing only grid ‘Teak 
bias. If driving power fails, plate dissipation is 
kept to a low level since the tube will operate 
at normal, static zero-bias conditions. 


ZERO-BIAS OPERATION - Operating at zero- 
bias is not recommended with plate voltages over 
3500 volts since plate dissipation may be ex- 
ceeded. Similarly, the safety of zero-bias opera- 


tion as mentioned above under ‘‘Class-C Opera- 
tion’’ is not available at plate voltages above 
3500 volts. Straight Class-C or Class-B opera- 
tion is, of course, permissible up to 6000 volts 
where other ratings are not exceeded. 


INPUT CIRCUIT - When the 3-1000Z is opera- 
ted as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of five or more. 


HIGH VOLTAGE - Normal operating voltages 
used with the 3-1000Z are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications; such as stray capacitance to the 
chassis, capacitance added by the socket used, 


8164/3-1000Z Sante 


stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom- 
mendations. 
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MILLIMETERS 
| MIN. | MAX. | REF. | 


BOTTOM VIEW 
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3CW20,000H7 


WATER-COOLED 
HIGH-MU 
POWER TRIODE 


The EIMAC 3CW20,000H7 is a ceramic/metal power 
triode intended for use as a dc voltage or current regulator, 
or in high-voltage switch tube or pulsed regulator service. 

In addition, since the tube is identical to the EIMAC 
3CW20,000A7 except for the anode and grid flanges and the 
addition of the filament flying leads, the tube is useful as 
a zero-bias Class B amplifier in audio or rf applications. 
Operation with zero grid bias offers circuit simplicity by 
eliminating the bias supply. In addition, grounded-grid 
operation is attractive since a power gain as high as twenty 
times can be obtained with the tube. 

The anode dissipation rating is 20,000 watts with water 


cooling. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
é ) Filament: Thoriated Tungsten = ——_ 
: MOLAR OM ce sts! oe tal eta ata hie lena: + te passant «= 7.9 200-4 Vi : a 
irehtral (oO, V a. eee eee ee ee 100 A ~~ 3 
Amplification Factor (Average) ......... 200 
Direct Interelectrode Capacitances 2 
CE Oe uae ge or Ae ts 59 pF 
OULT ee we ot ee pa Oe rR, eee! 0.2 pF 
GS a Res Aaa nn ge ieee Or 36 pF 
Frequency of Maximum Rating (CW)....... 110 MHz 


1. Characteristics and operating values are based on performance tests. 
These figures may change without notice as the result of additional 
data or product refinement. EIMAC Division of Varian should be con- 
sulted before using this information for final equipment design. o— 


2. Capacitance values are for a cold tube as measured in a special 
shielded fixture in accordance with Electronic Industries Association 
Standard RS-191. 


MECHANICAL 

BaSGae rete ree enc tete eats: RS Le Special, with grid contact flange & filament flying leads 

ATA eT REY BRUTE) 0 Sei ala Ca pari eh Not et aa Vertical, Anode up or down 

DCS eyelet ape of ae nate eae FST) Ones 2 ee ee Water or equivalent liquid & forced air 
») 

(Effective 5-15-74) © _ by Varian Printed in U.S.A. 
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bnte 3CW20,000H7 


Maximum Overall Dimensions: 


Pen oiainciuginp ii ainentsleddsS)) ett, lead as <0 5\4. Sle Wespels terrane See tae 20.7: in; Soe a cin rd 
Diameter (anode mounting flange pitch circle).......... BE Pee oe Rey 6.75 in; 17.1 cm 

Maximum Operating Temperature: 
HNVElOPeneLCeramicy Met alsoCal Si, onic.) ocvie stad eai’s avec e MU Rhend eee ee ee eee 25026 

NetiWeiont (Approximate in .c-1es <1 <sgp tinny Wek sacgAtsulubelss ants: ale cee eee ee eee 10.6 lbs: 4.8 kg 


DC VOLTAGE OR CURRENT REGULATOR 
ABSOLUTE MAXIMUM RATINGS: 


DC) PEATESVOETAGE Maa... 4. s 5 20 KILOVOLTS BEATE DISSIPATI ONE wen eoicmeienen. 20 KILOWATTS 
DCAPEATE CORREN Te seme. se 7.5 AMPERES GRID DISSIPATION © Ua. cu un et ene 500 WATTS 


SWITCH TUBE OR PULSED REGULATOR 


ABSOLUTE MAXIMUM RATINGS: 


DGEEPATES VOLTAGES wate ce-on 20 KILOVOLTS PEATESDISSIPATILON inna nen 20 KILOWATTS 
PUESESPEATESCWRRENmeemeney cet.) nr 40 AMPERES GRIDSDISSIPATIONS a eee 500 WATTS 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Single-Tone Conditions 
Grounded Grid, Class B 
Plate: Voltage’ 4 ee 7000 7000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Zero-Signal Plate Current) ..... 0.60 0.60 Adc 
Max. Signal Plate OED. Rep ae 3./2°) 5.005 Ade 
DO PEATE. VOLTAGE ae. oan. 7000 VOLTS Max. Signal Grid Current ' ..... 0.71 1.00 Ade 
0 AMPERES Driving Impedance .......... 35 32) 
DC PLATE CURRENT ......... 5. Resonant Load Impedance ...... 1020 745 0 
PLATE DISSIPATION Wea <s pe elie a6). 0 20 KILOWATTS Max. Signal Driving Power 1 ae ees 885 1540 W 
GRIDPDISSIPATION iaeeeeen innate 500 WATTS Peak Envelope Plate 
Output:Power te. SOs 5 ae. igisye. Ps We") 
1. Approximate value. Power Gaindi jade vecne § caieue! 20.0 15.7 times 
een eeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeseeeeeeeere secre SSS 
AUDIO FREQUENCY AMPLIFIER OR MODULATOR TYPICAL OPERATION 
Class B, Grid Driven Two Tubes, Sinusoidal Wave 


ABSOLUTE MAXIMUM RATINGS: Plate Voltage 


Grid Voltageg, Pieper ou neelen late 0 0 Vdc 

Zero-Signal Plate Current] ..... 0.8 1.2 Adc 
DC PLATEVOLTAGES eS. a, eo 7000 VOLTS Max. Signal Plate Current. ..... 10.0 10.0 Adc 
DG PEATESGURREN Ife etn eraeer ae 5.0 AMPERES Max. Signal Grid Current]. ..... Ve2 2.1 Adc 
PLATE DISSIPATION ......... 20 KILOWATTS Driving Powers) et cee a 290 560 W 
GRID DISSIPATION ........- 500 WATTS Peak Audio Driving 1 

Voltage (per tube).......... 240 310 v 
Load Resistance, plate-to-plate .. 1030 1520 Q 

1. Approximate value. Max. Signal Plate Output Powerl., 31.0 47.7 kW 
EL ETA EES IE ESE SEE LESTE LEC LED S II DOLE IEE DEA DELILE LEED DLD ELE LIE ELLE LT IEEE LITTLE LILLE IE DLE EIEN A LOL LDL O OL PEE TE ITT TR DIE I IER LTE EIR EERE 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
(AM DOUBLE SIDEBAND) 
Carrier Conditions, Grounded-Grid Class B Plate: Voltage we, thease eee oe ee 7000 Vdc 

Grieg Voltages sete eed ha. ek ain. tee peed 0 Vdc 


ABSOLUTE MAXIMUM RATINGS: 


Zero-Signal Plate Currentl,.......... 0.6 Adc 
DC PLATE VOLTAGE.......... 7000 VOLTS Plate tet EME a Shs) oe dlp eg eten kbar 2.4 Adc 
DC PLATE CURREN TA ee 5.0 AMPERES Grid Current oO Ma: Ter ee, ey Ob HC OE pc 0.25 Adc 
PLATE DISSIPATION ......... 20 KILOWATTS Driving Impedance2............... 32 Q 
GRID‘ DISSIPATION © ae ee 500 WATTS Peak Driving Moltage 2, 30.0... «sme neta 310 v 
Driving Power lar ea on rn ae. Ae eee 330 W 
1, Approximate value, Me PlateOutput; POwet-) 4° 2 a ee 5650 W t 
2. Modulation Crest Conditions. \ 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR Class C 


Plate. Voltage wamiaes.a6. tsi a 5000 7000 Vdc 
ABSOLUTE MAXIMUM RATINGS: if fo Tp ee a ae 4.0 4.0 Adc 
Grid. Voltage cane cates tae coe -210 -230 Vdc 
ele 000 VOLTS 
aah ane ee ae : 4.0 AMPERES Grid ‘Curretttdjce 2 eae acin «ate aye 840 775 mAdc 
PLATE DISSIPATION ........ 20 KILOWATTS Peak rf Grid Voltage ......... 510 555 v 
RID OISSIPATION® 2. 20 3 te aes 500 WATTS GridiDriving Power “Seen. sien -ns 420 530 W 
Plate Output Power! ......... 14. 21.3 kW 
1. Approximate value. 
mma eaemaaaaaaaaaacaaasaaaaaammamaaaaamaaaaaaaaamaaammmaaaaammmammmmmmmaaal 
RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Filament Current @7.5 Volts ..... Oey 23. SEO a eae Penne OS Ue LOA as 
Interelectrode Capacitance! (grounded cathode connection) 
OC oid cata are ~ pee pee OORT CR Oar ae ee 53:0°- © 65.0ep# 
RO Lessin «os 5° SERRE PE ee eter Pees tie Catal 0.30 pF 
ar oe nse h ni md ¢ pasgentes Jo.8.1040 Se Sree Be en Ox ers) | ee 0 9) 
Interelectrode Capacitance! (grounded grid connection) 
sip Me es sry Susy Seavrars iis | We Ras A fs EP ESR tee et Siete te: re 53:0 905.0" pe 
UNL Er ee ee Jee Rees ete: Pee sa at ois oe te Sivanas leks tiags tl ekits, COL rem +050) up 
1 eine, Samsara Seite Be ; ats Ug okie Code eeee eee nsw ee 0.30 pF 


30W20,000H7 hae 


TYPICAL OPERATION 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CW20,000H7 must be opera- 
ted vertically, anode down or up, and should be 
protected from shock and vibration. The anode 
mounting flange provides a convenient mounting 
means, and the grid is also provided with a 
flange for mating with a simple contact assembly. 
Both filament connections are made with flying 
leads approximately nine inches long with heavy 
lugs attached at the ends. 


COOLING - The anode of the 3CW20,000H7 is 
cooled by circulating water through the integral 
anode water jacket. The cooling table shows 
minimum water-flow rates at various plate dissi- 
pation levels and assumes a temperature rise for 
the water of 10°C. Inlet water temperature should 
never exceed 55°C and outlet water temperature 
should never exceed 70°C. Where a liquid cool- 
ant other than water is used, the difference in 
cooling characteristics should be carefully con- 
sidered and taken into account. Maximum system 
pressure must not exceed 50 psi. 


Minimum Cooling Water-Flow Requirements 


Plate Water Pressure 
Dissipation Drop 
(kW) Approx. psi 


A major factor effecting long life of water- 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits of 


copper oxide will form on the internal parts of the 
water jacket and can cause localized heating of 
the anode and eventual failure of the tube. 


A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 KQ/cm3, and pre- 
ferably above 250 KQ/cm9. A relative water re- 
sistance check can be made continuously by 


date 3CW20,000H7 


measuring the leakage current which will bypass 
a short section of insulating hose column if metal 
nipples or fittings are used as electrodes. 


Forced-air cooling of the base is also re- 
quired, with 30 to 50 cfm of air at 50°C maximum 
directed up into and around the base of the tube 
to cool the grid and filament contact areas. 


Both anode and base cooling should be ap- 
plied before or simultaneously with electrode 
voltages, including the filament, and should nor- 
mally be maintained for a short period of time 
after all voltages are removed to allow for tube 
cooldown. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the terminals with a 1 per- 
cent rms responding meter. The peak emission at 
rated filament voltage of the EIMAC 3CW20,000H7 
is normally many times the peak emission re- 
quired for communication service. A small de- 
crease in filament temperature due to reduction of 
filament voltage can increase the life of the 
3CW20,000H7 by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
adversely affect equipment operation. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or an increase in distortion. Operation must be 
at a filament voltage slightly higher than the 
point at which performance appears to deteriorate. 


INPUT CIRCUIT - When the 3CW20,000H7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is re- 
commended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier, it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


CLASS-C OPERATION - Although designed 
specifically for Class-B service,the 3CW20,000H7 
may be operated as a Class-C amplifier or oscil- 
lator or as a plate-modulated radio-frequency 
amplifier. The zero-bias characteristic can be 
used to advantage in Class-C amplifiers by em- 
ploying only grid leak bias. If driving power 
should fail, plate dissipation is then kept to a 
low value because the tube will be operating at 
normal, static, zero-bias conditions. 


STANDBY OPERATION - Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant flow, temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Design all equip- 
ment so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. This tube, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
Or emission characteristics as they are effected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 


Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 
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RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


Many EIMAC power tubes, such as the 3CW- 
20,000H7, are specifically designed to generate 
or amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power invloved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


3CW20,000H7 sare 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, screen current inter- 
lock, and coolant flow interlock, it is good prac- 
tice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec- 
tronic crowbar which will discharge power supply 
capacitors in a few microseconds following indi- 
cation of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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WATER INLET 
COOLER DOWN 


WATER INLET 
COOLER UP 


we (SEE NOTE 2) 
a (SEE NOTE 2) 


1/2_INCH SHORT FLARED TUBE COUPLING NUT 
3/4-IGUNF~2B THD. 
(MS 39166-7 OR EQUIV.) 


WATER LINES - 1/2 INCH 
COPPER TUBING 
(B) (SEE NOTE 3) 


(SEE NOTE 2) 


DO NOT CONTACT 


GRID FLANGE 
SEE NOTES 283) 


FILAMENT LEADS 


MOUNTING FLANGE 


DIMENSIONAL DATA 


SA 


113.03 | - = 


NOTES: 

1. REFERENCE DIMENSIONS 
ARE FOR INFO ONLY AND 
ARE NOT REQ’D FOR INSPEC- 
TION PURPOSES. 

2. 3MTG. HOLES IN MTG FLANGE 
AND 12 IN THE GRID FLANGE. 

3. GRID FLANGE, WATER FITTINGS, 
AND FIL. LEADS ORIENTED AS 
SHOWN. 
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HIGH-MU UHF 
TRANSMITTING 
TRIODE 


The EIMAC 3CX400U7 is designed for use above 200 MHz as a 
CW, pulse, or linear rf amplifier, particularly in the 806 to 950 MHz 
portion of the spectrum allocated to land mobile services. 

The 3CX400U7 is a high-mu triode designed with beam-forming 
cathode and control grid geometry, of all metal/ceramic construc- 
tion, and an external anode rated for 400 watts of dissipation with 
forced-air cooling. 

The combination of an amplification factor of over 200 and mini- 
mum current interception by the control grid provides good power 
gain in cathode-driven (grounded grid) amplifiers. Coaxial terminals 
and continuous cone-shaped conductors for the grid and cathode 
allow the lowest possible inductance between these tube elements 
and the cavity. The heater terminals are separate from the cathode. 

200 watts of useful CW rf power may be obtained with better than 33% efficiency, and better 
than 10 dB of gain. At frequencies near 900 MHz the amplifier circuit may be essentially a 
quarter-wave radial or rectangular resonator for the anode, and a three-quarter wave coaxial line 
section between ground and cathode. The amplifier is described in this data sheet. Terminal col- 
lets are available and are listed. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential 
Heater Voltage, Nominal (see derating table for UHF use) .......... 6:35 20/3 -¥, 
Peas roe rel era tae auld SanemcG Bert ges savor iets cece ee, cheat eel elena cans 3.0 A 
ainodectteatetecot entia la MAXIMUM mos srs coc se ade s, 6. eas sg 9) apd ehets +150 V 
Pan seondician ce Aveta Cea yee OU MAG) <) <0 « syaus yas, a 4m vee ge suet eanes stais 29,000 pmhos 
NL ot a LONMMACTOUMA VET AGC! Oh vakel ar Mn MEM <) cs. 5 « eae te, ies bakes ape orieta ah slare 240 
Direct Interelectrode Capacitances (grid grounded) 2 
LOH tn bp Seep Bark oh le ie aed ete a A le a 18.4 pF 
RANE (ete Pues CURE ORS Sy SM KGE Ug bu AO ig AOU Be Ni SIGE TSE DMUs Gin le eee 6.1 pF 
a Re ae Ee rt ee Alay alc uaal s sLoer ce anne sce 0.07 pF 
AoA) Bim err Rm, Wh ope Rh ti PR Saas yr te alien isle a a whens ia Raiemiiy 6.0 pF 
Frequency of Maximum Rating: | 
OE ie recites pce es eater at a bie eS Pa Rn ties can cy ae a a 1000 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change withaut notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


(Effective 8-1-74) © 1974 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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MECHANICAL 


Maximum Operating Temperature: 


Ceramic/Metal Seals and Anode Core ..... 
COGN Re Mere emetsi- iieus tacks frie atatis tetas «sre 
EaSC rare, Veh Peete ee Neola co ohare cue 


Recommended Contact Collets: 


Maximum Overall Dimensions: 


CTCL Renn Ch gate tees crue Menke oy, coset neds 


SR Ore Oe 20026 
Hart VeRO Gi ee OES Oe Forced Air 
Sree ee eheite POR CCR Rea re asses Special Coaxial 


Tube Element EIMAC Part No. 


Inner Heater 008290 
Outer Heater 008291 
Cathode 008292 
Grid 882931 
Anode 154418 


2.51 i0'303.i5qmal 
2.08 in; 52.83 mm 
Seo OZ.0as LOD ome 


RADIO FREQUENCY POWER AMPLIFIER 
CLASS C TELEGRAPHY OR FM 


TYPICAL OPERATION, Cathode Driven, 850 MHz 


Plate: Voltagowmern-a-e-t eantiette tec 1500 Vdc 
MAXIMUM RATINGS: Plate’ Currenti@ ie ee noe 400 mAdc 
Grid: Curren te. -aeeeee tbe ee ee ree -5 mAdc 
DEAPEATE: VOLIAGE a. se ateer a 1500 VOLTS Measured Driving Power........... 13.0 W 
DC GRID VOLTAGE .......... 100 VOLTS WUsefullOutpue Powetae.. se oe 225 W 
DC?PEATE GURRENT: ) 2-40 ee 2 0.400 AMPERE Efrinic  e 37 % 
PLATE DISSIPATIONS Lastia ea. 400 WATTS Bataan ; 12 dB 
GRID: DISSIPATION| 43)... 0465: GOWATTS.. bce aipgene Oi a eee ee 
RANGE VALUES FOR EQUIPMENT DESIGN 
Min Max 
Heater: Current sate075 wWolts Maer teeter ate si seo sone sree 2.8 3.4 A 
CathodesWarmupelimed aa mctiet sect y sie viel ast sole oreie) ois conel teet main eae 60 --- Sec 
Interelectrode Capacitances (grid grounded)! 
CATE ht Tor CUE CAE eR Pee BCR er ca calc jck Ace meen CNG. tae 1s cute Tenens 1o:0e eZee ok 
Coit. ctcebedte eee ee tee ag fe educate ete scout eta ae cau aye 7.0 pF 
es) a re Pee EPP RA oh ete ey Once) Tuc ner A SEe ie ar Ae err Hy ANI --- ela ie 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MOUNTING & SOCKETING - Part numbers of 
available EIMAC collets are listed under ME- 
CHANICAL. These collets may be soft-soldered 
to the appropriate UHF line or cavity elements. 
The collets provide low-inductance connections 
between tube and circuitry and serve to draw off 
a portion of the heat released during normal 
operation. 


HEATER-CATHODE OPERATION - The nom- 
inal heater voltage for the 3CX400U7 is 6.3 
volts. For CW operation at frequencies above 300 
MHz the heater voltage should be reduced as the 
cathode receives additional heat from rf charging 
currents and a transit-time effect. The following 
table gives approximate values of heater voltage 
recommended versus operating frequency for CW 


power levels at, or near, the typical operating 
conditions shown on Page 2. It is recommended 
that a mechanical relay, or other type of switch- 
ing device, be provided so that near- nominal 
heater voltage will be provided during warmup 
and standby periods, and then dropped to the 
recommended level when rf drive is applied to 
the amplifier. 


Heater Volts 


Frequency (MHz) 


300 or lower 6.3 
300 to 400 ome 
400 to 500 ed 
500 to 600 Do 
600 to 700 4.9 
700 to 800 4.5 
800 to 900 4.0 
900 to 1000 me 


The heater voltage should be operated at 
nominal voltage of 6.3 volts for a minimum of 60 
seconds before application of plate voltage or rf 
driving voltage. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air flow is es- 
tablished before application of electrical power, 
including the heater. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal plate voltage. 


COOLING - Forced-air cooling of the tube is 
required, with 11.5 cfm of air directed through 
the anode cooler when operating at full rated 
(400 W) dissipation. The pressure drop across the 
anode cooler only at this flow rate is approxi- 
mately 0.2 inch of water, and these figures are 
based on an incoming air temperature of 50°C and 
a maximum tube anode temperature of 225°, at sea 
level, and with air flowing in a base-to-anode 
direction. When air is flowing in this direction, 
and the base contacting arrangement does not re- 
strict flow in and around the base seals, addi- 
tional base cooling provisions may not be 
required, but the designer is cautioned to verify 
whether base cooling is adequate before a circuit 
design is finalized, by means of temperature- 
sensitive paints which are available for this 
purpose, or other equivalent means. 

Depending on the circuit or cavity design, 
allowance must also be made for other losses in 
the air system, in order to always assure suffi- 
cient flow for tube cooling. The designer is also 
cautioned that it is not good practice to operate 


3CX400U7 bate 


at, or very close to, the absolute maximum tem- 
perature ratings for the metal/ceramic seals. 
Where long life and consistent performance are 
factors, cooling in excess of the -minimum re- 
quirements outlined is normally beneficial. 


UHF CAVITY AMPLIFIER - Included in this 
data sheet is an exploded view of a typical cav- 
ity amplifier of simple construction requiring 
little precise machine work. The dimensions 
shown are for an amplifier to be operated near 
900 MHz. The typical operating conditions for 
850 MHz, shown on Page 2, were obtained with 
this cavity. 

The output circuit is essentially a quarter- 
wave rectangular cavity forming the tuned circuit 
between anode and grid. Output coupling is mag- 
netic. A loop is formed by a post F which termin- 
ates at one end in the center conductor of the 
coaxial fitting, and at the other end it is solidly 
in contact with the opposite plate (or wall) of the 
cavity. 

The input circuit, while simple mechanically, 
is not as easily visualized as an electrical cir- 
cuit. Starting with the small inner conductor A, 
this is a heater conductor and rf choke. The next 
tube, B, is the second heater conductor and rf 
choke. The third tube, C, is the cathode line 
which may be considered as a broadly tuned 
three-quarter wave line. The next diameter of 
tubing, D, is a sleeve tuned to an electrical 
three-quarter wave-length by an adjustable ca- 
pacity probe, E. The sleeve is excited by the in- 
put capacity probe, F. Current flows on the 
inside as well as on the outside wall of the 
three-quarter wave sleeve, thereby coupling 
energy to the cathode line. Sleeve D is elec- 
trically three-quarter wavelength because there 
is approximately a loaded quarter wavelength 
within the vacuum tube itself, E. 

Suitable cowling (not shown) should be pro- 
vided to introduce cooling air through three short 
tubes on each side of the output cavity for anode 
cooling. The air then exhausts through the anode 
cooling fins of the 3CX400U7. The three short 
tubes on each side of the cavity are dimensioned 
to serve as waveguide- above- cutoff frequency 
filters in the air openings. 


HIGH VOLTAGE - Normal operating voltages 
used with the 3CX400U7 are deadly, and the 


equipment must be designed properly and opera- 
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ting precautions must be followed. Design aii 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
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NOTES: 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


2. (4) CONTACT SURFACE. 


GRID 


(CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY) (w) 
CATHODE 


HEATER— 


all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom- 
mendations. 
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OP - Other Products 
R - Rectifier 


T - Triode 
TET - Tetrode 


7203 
4CX250B 
8621 
4CX250FG6 
RADIAL- BEAM 
POWER TETRODE 


The 7203/4CX250B and 8621/4CX250FG are ceramic/metal forced-air 
cooled, external-anode radial-beam tetrodes with a maximum plate dissi- 
pation rating of 250 watts and a maximum input-power rating of 500 watts. 
The 7203/4CX250B is designed to operate with a heater voltage of 6.0 
volts, while the 8621/4CX250FG is designed for operation at a heater volt- 
age of 26.5 volts. Otherwise, the two tube types have identical charac- 
teristics. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
Peptet voice: (40X27 50B) ye PT ory at es ole tantra te 6.0 + 0.3 
UEPete aL OWNVONLS: tran nee eee cs Cree can 0 
Cathode - Heater Potential ,maximum ........ +150 
enter ay oltace:(4CX 250 G)e iin Bees ole. ee es ZOE lsS 
Sup rentera tecOr tv OlL Seer er aa ts erent 8 6 wheres 0.54 
Cathode-Heater Potential ,maximum.......... +150 
Amplification Factor (Average): 
PP MOMSCLCEL ost. tees sc eae aes Hen Ore aie tein eceie ec oiceye 5 
e Direct Interelectrode Capacitances (Grounded cathode )2 
KVP - pcp AA CARES Relist nel ait Sert CA apres aero anaes caer 15. ape 
ONEIDA a8 GRAPE 2 ee a ee es ee ee ae soe 4.5 pF 
“reli Belen ka 4 See ae ates eR ie a eign Ruaca nace, eta Act he tak ar irae ars 0.04 pF 
Direct Interelectrode Capacitances (grounded grid and screen)2 
NTE ose bg Se cana ed oars OO RC Ont eR CERES On Cr Corina Catatebarust tog tacy te 13 pF 
DE USE oS Te, oe Sete eh aoe SR dS hy His, en mre eC IN PM erie sate rears. Sey er 4.5 pF 
BR 1 Mee sew Nal reise OTE NE cot a trthe So a fe Pa Via ere en xia ree os ee ste oe ea ek 0.01 pF 
Frequency of Maximum Rating: 
Sia Seaver REE Ds cok lege veT Oi Hike) fred Wall feo eie he ct) ain ip ao REORS NOL s we piovie Gor stata Nee ae yea 500 MHz 


<q Fa = FS 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. \In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
EET Rk SCR aM EO ENT Chore Cus CCT eh arene ACO REE CCG WE SMree 2.46 in; 62.5 mm 
Reet te (ERS NER ete ena cen En alY fra Pet dena tanke! scott ey, stcsiacra mag ater al an ai ba ates noes 1.64 in; 41.7 mm 
PURE UP Ret sigh als Sats nc av ecabanes = satlelted sar ate owesin! oh,0, 4s ¥o) ap at chee sling ehh ahs verses 40z; 113 gm 
itera ETUC) gcse ole soa tinerah, “auatipatal e529 00h, ol Smasy wesc elem ave). gists eavie: oP ERS oe Any 
@ 
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dnt ACX25 0B-4CX250F6 


Maximum Operating Temperature: 
Ceramic/Metal Seals......... 
ANOUEcGOLea eis pater ene sees van tclt tans 

CODLIN GMt me eiatcg eve bapetene te acces fans 

ee Ae 2 CRA ee phen ae pepe 

Recommended Socket™......,... . 

Recommended: Chimney 205 i .csn1 ce, es 


eee @ e © © © © © @ © 8 @ 


eo 0 0 6 @ ©, 0 @. 06 


25026 
25076 
oie ces eMart aan ete oie ie a teee aoe me ELOLCCGEA (a 


Special 9-pin JEDEC-B8-236 
EIMAC SK-600 Series 
EIMAC SK-600 Series 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB} 


MAXIMUM RATINGS 


IGP RAN eg VOLTAGE Toile! waka oils tee ah pine 2000 
DCT OCREENSVOLTAGE oy ccuig « eacvlaiers 400 
BIC END WAQUAPANNGIS goclosnaosooe -250 
D GaP ATE GURRENT ©, scsis wieystecetcrens 0.25 
PEATE DISSIPATION Vere lows! steduceneitetais 250 


SCREEN tDISSIPATION: cere: ane sy apenas 12 
GRID DISSIPATION 


VOLTS 
VOLTS 
VORTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 175 MHz) 


Class AB1, Grid Driven, Peak Envelope or Modulation Crest 


Conditions 

Plate Voltages ntl... pee 1000 1500 
SChEChMY Oltage nme tenciene ns ie 350 350 
Grid. Voltaganl a, oa... ae a -55 -55 
Zero-Signal Plate Current.... 100 100 
Single Tone Plate Current 250 250 
Two-Tone Plate Current. .... 190 190 
Single-Tone Screen Current2. . 10 8 
Two-Tone Screen Current2 ... 2 -1 
Single-Tone Grid Current2 ... 0 0) 
Peak rf Grid Voltage2...... 50 50 
Plate Output Power ....... 120 215 
Resonant Load tmpedance 2000 3000 


2000 
350 


50 
300 
4000 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 


Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
V 

Ww 

Q 


Sn 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS 
Class AB, 


MAXIMUM RATINGS 


DOE Ae VOCIAGE Alnusttaleneiecettts 2000 
DG SGREEN; VOETA GEM fi! vsrsie cee ty. 400 
DGIGRIDEVOLTAGE Pirsb ars te athl ster sme ts -250 
DPC As be CURE NN ten bats vet icaus) se aes 0.25 
PUATEADISoIrATIONGsmiate rraieeecny crete 250 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 175 MHz) 
Class ABy, Grid Driven 


Rlatewv OltagGewmsuseds ey nana nea 1000 1500 
screen: VOltage,t.'. tc... sone, 350 350 
GridiVoltage ‘lwiey.t cae Pennie en EOD -55 
Zero-Signal Plate Current ... 100 100 
Carrier Plate Current 22.22%. 150 150 
Carrier Screen Current ...... -3 -4 
Peak rf Grid Voltage2....... 25 25 
Plate Output Power ........ 30 50 


2000 
350 
-55 
100 
150 

-4 
25 
65 


1. Adjust to specified zero-signal dc plate current 


2. Approximate value. 


ee eee OO eee > OO rrr SSE 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS 


DGAPLATEVORTAGE en eis eesti 2000 
DC:SCREEN- VOLTAGE © os wuwnels cota vate 300 
UGIGHIDIVORTAGE? 2k 4 in afate ated -250 
BC PLATEGURRENT o.0s <5 cetauccemeeann 2 0.25 
BUATE-DISSIPATION ss ue leves steamer tenes 250 
SCREEN DISSIPATION <@ ..5 218 «is eie oo 12 
Sal SolPATLON 2ity a soce tonayy nce ote 2 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies to 175 MHz) |500 MHz2 
Plate Voltage....... 500 1000 1500 2000/2000 Vdc 
Screen Voltage ..... 2501250525078 250, esO0mVde 
Gridavoltagee acess -90 -90 -90 -90} -90 Vdc 
late CUnent emeromneene 250 250 250 250] 250 mAdc 
Screen Currentl..... OE @ SRE ota 19} 10 mAdc2 
GridiGurprent le eeetae wees 35 31 28 26 10 mAdc2 
Peak rf Grid Voltagel.. 114 114 112 112] --- v 
Measured Driving 

Power Lo fae aaars 4,075 °3:5) 3.2) 2eSl Baa ne W 
Plate Input Power ....125 250 375 500] 500 W 
Plate Output Power... 70 190 280 390] 290 w2 
Heater Voltage 

(ACK2508 is.) tee, 6:06 06. Ome Oro) oe anny, 
Heater Voltage 

(4CX250EG) ee 26,55926.0 26:055 20.0724 -aaeV, 


1. Approximate value. 


2. Measured values for a typical cavity amplifier circuit. 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS 


PERT NVOLTAGE . . oo 00 ees 1500 VOLTS 
TesCREEN VOLTAGE .....--.s0- 300 VOLTS 
GMIBNVOLTAGE SV... ek ee -250 VOLTS 
Pee TEOGURRENT 2's ous ce we ee 0.20 AMPERE 
PPRETISSIPATION! ....... 0.0005 165 WATTS 
SCREEN DISSIPATION2.......... : 12 WATTS 
GRID DISSIPATION2)........2.008. 2 WATTS 


ite Corresponds to 250 watts at 100% sine-wave modu- 
lation. 


2. Average, with or without modulation. 


4C0X250B-4CX250FG 


TYPICAL OPERATION (Frequencies to 175 MHz) 


Pl ATCRVON LAGE Imma rer cte terete tel cir: 500 1000 1500 
DETECTIVE OLAGG ia fc: ara odes a as ele ns 250 250 250 
GEIGIV Olfage bere le) ..tee ss haven te -100 -100 -100 
PlateiGurren taememea acum nenema 200 200 200 
SCreenrGUnreMtee yt emaasicietenenel: 31 22 20 
GhidiGurrent@egee ceeneserce encase 15 14 14 
Peak rf Grid Voltage ....... 118 7 ih 2! 
Calculated Driving Power.... 1.8 lead. ile, 
Plates PUtarOW Clartacneren menmene 100 200 300 
Plate Output Power ........ 60 145 AISNE 


3. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER 


OR MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube) 


GaP MATEMV OLTAGE (4). ei ete oe oe 2000 VOLTS 
iesCREEN VOLTAGE. wesc eels 400 VOLTS 
em AM OMNAGE Cao ale tages coe ae fereie -250 VOLTS 
Digenes Te0GURRENT See ws oe ee 0.25 AMPERE 
Pie EMOLSOIEATILON sr arise «apt ates ne 250 WATTS 
SGREEN) DISSIPATION .......2...- 12 WATTS 
GRIDEDISSIPATION vie S53 - cl tm eels ss 2 WATTS 


1. Approximate value. 
2. Per Tube. 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: 4CX250B Current at 6.0 volts 
Heater: 4CX250FG Current at 26.5 volts 
Cathode Warmup Time .... 


Nir AI eA MES hy Mu Pater ne eesa ge fied P| --- 0.62 
So hee bey Hee eee Ee 30 60 --- 


e 16 © 4 ee" ie 0 70. BE le) 6 On 6 


TYPICAL OPERATION (Two Tubes) 


Pilate wVoltagetswemr-is) sme one 1000 1500 2000 
SCHECNEV Olitag@g meters fees usecase 350 350 350 
GridyVoltagerohnccc ester cere -55 -55. -55 
Zero-Signal Plate Current .... 200 200 200 
Max Signal Plate Current .... 500 500 500 
Max Signal Screen Currentl... 20 16 10 
Max Signal Grid Currentl..... 0 0 0 
Peak af Grid Voltage2...... 50 50 50 
Peak Driving Power ....... 0 0 0) 
Plate Input POweheresseee awe: 500 750 1000 
Plates Output OWe leases saene 240 430 600 
Load Resistance 

(platestoiplate)ae cies er. se 3500 6200 9500 


3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


Interelectrode Capacitances! (grounded cathode connection) 
APUG tre teee ce st Rt as oe Pls 5 Se een LORE IN Teal ove dea mn Ovens TAPAS uP kiad 


erect ee ee Neha h dene star vinak y We sbaistirs Meir ais s+ Un, 9 in Yo leer ate atevale conte oan Gl = = 3 5.0 
OMA Mr Cass, coil, we tut eho) s ieee ECL ae CR cs mae eke weal at's --- --- 0.06 


Interelectrode Capacitancesl (grounded grid and screen) 


PE HOMERERIMEETMTS, 5 om UNaVSRENTSON EP MES eee e's iain shal a te Ree a Wop ey! Dem 1,0 Aree 
DRE ORD 2 ete Pick atr cay hs Mea pha oe an gh ule ws euat en bree ys He) phone DU 
Bea SE Eg an GPO a eS Aw ca deta ahd eva yein eta pte epee), UL UL mee 


tCout values shown are for 4CX250B; for 4CX250FG, values are............ ACT imme os 5.3 


tes 


Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 


a te aS 


Vdc 
Vdc 
Vde 
mAdc 
mAdc 
mAdc 
mAdc 


a mee 


dare 4CX250B-4CX250F6 


MECHANICAL 

MOUNTING - The 4CX250B and 4CX250FG may 
be operated in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv- 
alent characteristics, is required. Sockets are 
available with or without built-in screen cap- 
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK- 606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Air Flow] Pressure |Air Flow} Pressure 
Dissipa- Drop(In.of | (CFM) |Drop(In.of 
water) 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vi- 
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this are expected, 
it is suggested that the EIMAC 4CX300A or 
4CX250R be employed. 


APPLICATION 


ELECTRICAL 

HEATER - The rated heater voltage for the 
4CX250B and 4CX250FG is 6.0 volts and 26.5 
volts, respectively, and the voltage should be 
maintained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within + 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 


below; 


Frequency MHz 4CX250B 4CX250FG 


300 and lower 6.00 volts 26.5 volts 


301 to 400 5.75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated de input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 


amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
Sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 


tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an a equate bleeder resistor is provided. 


4CX250B-4CX250FG dee 


Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 4CX250B or 4CX250FG. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION-The 4CX250B and 4CX250FG 
are suitable for use in the VHF region. Such op- 
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 

HIGH VOLTAGE - The 7203/4CX250B and 
8621/4CX250FG operate at voltages which can 
be deadly, and the equipment must be designed 
properly and operating precautions must be fol- 
lowed. Equipment must be designed so that no 
one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high-voltage circuits and terminals, with inter- 
lock switches to open the primary circuits of the 
power supplies and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
“‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 
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PIN DESIGNATION 


PIN NO. | SCREEN GRID 
PIN NO.2 CATHODE 


PIN.NO.5___1.C. DO NOT USE FOR EXTERNAL CONNECTION. 


PIN_NO.6 CATHODE 


PIN Ners CATHODE 
CENTER PIN-CONTROL GRID 


INDEX nara teats 
(ALIGNED WITH 


CONTROL GRID 
GUIDE LUG) 


ANODE RADIATOR 


aoe GRID 
CONTACT OUTER 


CYLINDRICAL SURFACE 
ONLY) 


DIMENSIONAL DATA 


INCHES MILLIMETERS 


we MAX. | MIN. | MAX. | 
| a | 2.342 | 2.464 | 59.03 | 62.59 
(com 
Bea 


1.640 | 40.89 | 41.66 


BASE: B8—236 
(JEDEC DESIGNATION) 


0.559 | 0.573 14.20 
0.240 3 6.10 


NOTES. 

|. REF DIMS. ARE FOR INFO ONLY ' 
AND ARE NOT REQD. FOR 
INSPECTION PURPOSES. 

2. (3)CONTACT SURFACES. 


8957 
4CX250BC 


RADIAL-BEAM 
POWER TETRODE 


The 8957/4CX250BC is a ceramic/metal, forced-air cooled, external- 
anode radial-beam tetrode with a maximum plate dissipation rating of 250 
watts and a maximum input power rating of 500 watts. It is intended for use 
as an oscillator, amplifier, or modulator. 

The 8957/4CX250BC is especially recommended as a_ premium-quality 
replacement for the 7203/4C X250B, in applications where long life and con- 
sistent performance are of prime concern and the closer heater voltage 
tolerance and increased cathode warmup time are acceptable. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 


Sere at V OLAV GC wee torte sey Ore teR tn ates 4) + lo ce oye 0h wits 
Curent ali0. 0, VOlt Sarma tLe een tates st oceuey ats 
Cathode-Heater Potential, maximum ......... 
Amplification Factor (Average): 
® \ JORG) SIAASN Sarr GeO B os cht cites Cy © jolt Cee OeCRO a CaaS 5 
Direct Interelectrode Capacitances (grounded cathode) 2 
ONE ect Bates By Bes PAB a Ih DS eae 2 I onc Sh a 15 7a: pE 
OGAINS a qetegedk BABS SOG ct caida Ue Bae eo a, ap 4.5 pF 
Ba ase REE A ie eee PR PEAR Mees Loe ts iso on kek os vida cede kc vareNee ma: clase oui 0 aveuatet 0.04 pF 
Direct Interelectrode Capacitances (grounded grid and screen) 2 
Ps en eee mea os oe SEE IE eh oc helo ia ahaha Neb ete: of mel eaye se «ie: «has kee rere h e 13.0 pF 
OUTED iy o. peeS ee oe ed ea aye ee Nene Oe ir, Si SAE om Oar) te ey ae 2 ge ener sey te Meng tcp ene 4.5 pF 
WORDS oc omer or bene Qccemtopecgceo p-bd -eacaae rae nina Oran eel ara Sarre wena So ere A ataia 0.01 pF 
Frequency of Maximum Rating: 
BE A AROS oN SAS Benes 8 Se OL Cae RIC ae a ear 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
ASS TES ae OP 6 oo Ear Ged oem er ea aa Nar lt R r cis nny ent g a 2.46 in; 62.5 mm 
EE TEED On EA lie oR raha Gtr cone 2 lr epee, A oe 1.64 in; 41.7 mm 
UM OE ete ie at eet te ees ae ery eh Sar es eee oc ct ah pena Cees oO ote aaa et 40z; 113 gm 
eerie ert ON ie etc e eet bee eh oS Eo hes eevee wate tae ny eye Sk ye bn ee Any 
@) 
(Effective 1-1-74) © 1974 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


domme 8957/4CX250BC 


Maximum Operating Temperature: 
Ceramic /Metal Seals 


ANOdeG COLeuee ce eka eas . ce 
Soo lin Gmemeu be. t 0c. te eree. severe Fone 
Basemeraeaee hrs ordi teoere: ore eer ore 


Recommended Socket... 
Recommended Chimney 


20026 
LO SE ero ten teks ee OU 
Na ede ee Sore es ove. ve Forced Air 
eee Special 9-pin JEDEC-B8-236 
EIMAC SK-600 Series 
EIMAC SK-600 Series 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB 4 


MAXIMUM RATINGS: 


XG THWVANHE WAQIEIWNGIE poo gcnuracas 2000 
DGISGREEN VOLTAGES ewe rere ens 400 
DCEGRID VOLTAGES eo as yee ans -250 
DX THUAN GQURRENIT cocoacesoeoc 0.25 
PEATE I SSIPATIION ica asicmen en acme mn 250 
SCREENLDISSIPATION Seeger. 12 
GRIDI DISSIPATION Wisse eaten teeta 2 


TYPICAL OPERATION (Frequencies to 175 MHz) 
Class ABy, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 


Plates OlLaG Caen eee 1000 1500 2000 Vdc 
Screens Voltage em. heee sree 350 350 350 Vdc 
Grid: Voltages) ye ee -55 -55 -55 Vdc 
Zero-Signal Plate Current . 100 100 100 mAdc 
VOLTS Single Tone Plate Current. . 250 250 250 mAdc 
Two-Tone Plate Current . 190 190 190 mAdc 
VOLTS Single-Tone Screen Current2, 18 16 13 mAdc 
VOLTS Two-Tone Screen Current2. . 8 5 3 mAdc 
Single-Tone Grid Current 2. . 0 0 0 mAdc 
eA IRetE Peak rf Grid Voltage2 50 50 50 v 
WATTS Plate Output Power ...... 120 215 300 W 
WATTS Resonant Load Impedance .. 2000 3000 4000 () 
WATTS 1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 


ST SSPE TSR LE EPI SRL EE ES LIE PRE EI SOS SE EN LEE PET ET ETI EE TLE ELE SEE ISLET PE BIE LL SETAE PTE SDS EES EPSP LOE SS RIE SST SE BE IS TAT REIS 


RADIO FREQUENCY LINEAR AMPLIFIER 


GRID DRIVEN, CARRIER CONDITIONS 
Class AB yj 


MAXIMUM RATINGS: 


DC: PEATE VOLTAGE Sees = ec. 2000 
DC. SCREEN VOLIAGEZ 8. 400 
DC “GRID VOLTAGE akan ee een -250 
DE-PLATE;CURREN haem u-naieeeie toner 0.25 
PEATE. DISSIPATION Rea -nsace seen 250 
SCREENLDISSIPATIONI Sa een ie gene 12 
GRIDSDISSIPATION Wits oy eace eat ate 2 


TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1, Grid Driven 


FBI WOE saacencace 1000 1500 2000 Vdc 

SCTEGNEV O1lagO sn ier ae 350o50 mE SSOMmVGG 

GridaVoltage | tery. 4 ee -55 -55 -55 Vdc 
VOLTS Zero-Signal Plate Current ... 100 100 100 mAdc 
VOLTS Carrier Plate Current. ..... 150 150 150 mAdc 
VOLTS Carrier Screen Current ..... 5 4 4 mAdc 
AMPERE Peak rf Grid Voltage2 ..... 25:7 92575 ev 
WATTS Plate Output Power ....... 30 50 65 W 
WATTS 1. Adjust to specified zero-signal dc plate current. 
WATTS 2. Approximate value. 


NN eee 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

Class C Telegraphy or FM 

(Key-Down Conditions) 


MAXIMUM RATINGS: 


DG PLATE VOLTAGES = ee ee 2000 
DC SCREEN. VOLTAGES. ae eee 300 
DG. GRID VOUTAGES eee ee -250 
DG PLATE CURRENT san. shee ee ee 0.25 
PEATE: DISSIPATION ee eens 250 
SCREEN) DISSIPATION 5 een eee 12 
GRIDSDISSIPATION = rant nee 2 


TYPICAL OPERATION (Frequencies to 175MHz | 500 MHz 
Plate Voltage 500 1000 1500 2000 |2000 Vdc 
Screen Voltage.... 250 250 250 250] 300 Vdc 
Grid Voltage ..... -90 -90 -90 -90]} -90 Vdc 
Plate Current... .. 250 250 250 250] 250 mAdc2 
Screen Currentl.... 45 40 27 #42.25]| 16 mAdc2 
Grid Current! .... 35 31 28 26] 25 mAdc 
VOLTS Peak rf Grid Voltage 1 TIARA leone nny, 
Measured Driving 
VOLTS Power, lan oe Mie WV KB sMinKEys yee ity 
VOLTS Plate Input Power . 125 250 375 500] 500 W 
AMPERE Plate Output Power. 70 190 280 390] 300 w2 
WATTS Heater Voltage... 6:05 6,07 (6.05 6.01 6:7. 
WATTS 1. Approximate value. 
WATTS 2. Measured values for a typical cavity amplifier circuit. 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
@ Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


EPURTE VOLTAGE ........... 1500 VOLTS 
BRetS@rEEN VOLTAGE ....... +. 300 VOLTS 
BEEGHIDIVOULTAGE ....2<.+ -<s -250 VOLTS 
PMeIePATE-CURRENT......--.-+- 0.20 AMPERE 
BEOTEMISSIPATION!...........- 165 WATTS 
SCREEN DISSIPATION2.......... 12 WATTS 
GRIOTDISSIPATION ...........- 2 WATTS 


8957/4CX2 


TYPICAL OPERATION (Frequencies to 175 MHz) 


Plate Voltage 


50BC Sante 


ae ay ee 500 1000 1500 Vdc 


Sioeen WOME oan goouos 250 250 250 Vdc 
GrideVoltagemen aressewen aera ne -100 -100 -100 Vdc 
Plates Currentamear coin: 200 200 200 mAdc 
Screen, Current +) ee ee 37. 30 £27 mAdc 
Grid: Current oa ate ain ee 15 14 14 mAdc 
Peak rf Grid Voltage3 ...... I Seeltze Ads cy 
Calculated Driving Power.... 1.8 1.7 1.7 W 
Platesnputs-OWe heen snore 100 200 300 W 
Plate Output Power ....-...-- 60 145 235 W 


1. Corresponds to 250 watts at 100% sine-wave modulation. 


2. Average, with or without modulation. 
3. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube) 


PAPER TE VOLTAGE... ... sues 2000 VOLTS 
DC SCREEN VOLTAGE .......... 400 VOLTS 
Peay VOLTAGE ....-.......: -250 VOLTS 
Da@eriede CURRENT ........... 0.25 AMPERE 
PEATEDISSIPATION .....--.---> 250 WATTS 
SCREEN DISSIPATION .......... 12 WATTS 
ERMIEMOISSIPATION .....- 2402 - 2 WATTS 

®@ ; 1. Approximate value. 

4 


TYPICAL OPERATION (Two Tubes) 


Plate Voltage 


Mask Memon ei cue hs 1000 1500 2000 Vdc 


ScreenmVoltagemes ia even ase 350 350 350 Vdc 
GriduVoltage | orem. poo 00 © D0 mM VOG 
Zero-Signal Plate Current ... 200 200 200 mAdc 
Max Signal Plate Current ... 500 500 500 mAdc 
Max signal Screen Current!. . 26 22 £416 mAdc 
Max Signal Grid Current! . . . ) 0 0 mAdc 
Peak af Grid Voltage2..... 50 50 50 v 
Peak Driving Power ...... 0 0 O w 
Plates not Powe hema inene ene 500 750 1000 W 
Plate Output Power ....... 240 430 600 W 


Load Resistance 
(plate to plate) 


2. Per tube. 


eRe fe. 3500 6200 9500 


a) 


3. Adjust to give stated zero-signal plate current. 


NOTE: TYPICAL OPERATION data is obtained by direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, screen, and 
plate voltage is assumed. If this procedure is followed, there will be little variation in output power when the 
tube is changed, even though there may be some variation in grid and screen current. The grid and Screen cur- 


rents which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. In Class C service, if grid bias is obtained principally by means of a grid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
enter: Current. at 0.U0-VOltS 4.7. <1. 0s. 2s RS eee as Pack he 202-2) 12.7 9A 
Cathode Warmup Time, with Heater Voltage at 6.0 volts ............ 60 --- --- sec. 
Interelectrode Capacitances! (grounded cathode connection) 

ABI rely Mere, & eo ee G te 5s tie 1) Se ChE ER CON ul ls EE OR AOS PRO Oe 14.2 --- 17.2 pF 
SON ter Rett acer ets kis se «5 tea Meats teases OS ascac tas": 4.0 --- 5.0 pF 
CLT ety ae eh AS ER eee Re eens: A Bay ec) Cerner aor --- --- 0.06 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 
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MECHANICAL 


MOUNTING - The 4CX250BC may be operated in 
any position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent character- 
istics, iS required. Sockets are available with or 
without built-in screen capacitors and may be 
obtained with either grounded or ungrounded 
cathode terminals. SK-600 series Air Chimneys 
are also available. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 225°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK-606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Air Flow} Pressure | Air Flow | Pressure 
Dissipation Drop(In. Drop(In. 
(Watts) of water) of water) 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air require- 
ments are satisfied automatically when the tube 
is operated in an EIMAC Air-System Socket and 
the recommended air flow rates are used. Experi- 
ence has shown that if reliable long life operation 
is to be obtained, the cooling air flow must be 
maintained during standby periods when only the 
heater voltage is applied to the tube. The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt which 
might interfere with effective cooling. 


VIBRATION - This tube is designed to provide 
reliable service under ordinary shock and vibra- 
tion conditions, such as encountered in mobile 
installations. However, when severe shock, or 
high-level and high-frequency vibration are ex- 
pected, it is suggested that the EIMAC 7580W/ 
4CX250R be employed. 


ELECTRICAL 


HEATER - The nominal heater voltage for the 
4CX250BC is 6.0 volts when the voltage regula- 
tion is held to +5%, and operation at this voltage 
and regulation will provide good life and stable 
performance. Regulation to a tolerance better than 
+5% normally will be beneficial as regards life 
expectancy, and if variation can be held to +1%, 
then the voltage may be reduced to as low as 5.7 
volts, for greatest life expectancy. When this is 
done, however, voltage should be set and moni- 
tored with a voltmeter of high accuracy, which 
should be of the true-rms responding type. 

Cathode peak current capability is dependent 
on cathode temperature, which is controlled by the 
heater operating voltage. Individual testing of the 
4CX250BC assures adequate emission character- 
istics for normal rf or audio applications with 
heater voltage as low as 5.7 volts. Operation with 
the voltage lower than 5.7 volts should not be 
attempted at frequencies below UHF or cathode 
damage may result. 

For pulse service, the full nominal value of 6.0 
volts should be used on the heater. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cathode 
temperature. The amount of driving power diverted 
to heating the cathode by back-bombardment will 
depend on frequency and operating conditions. 
When the tube is driven to a maximum input as a 
Class C amplifier, the heater voltage should be 
reduced in general accordance with the table 
below: 


Volt. Reg. Volt. Reg. 


LO. + 5% to +1% 
300 MHz or lower 6.00 V 5.7004 
301 to 400 MHz 5.85 V 5.60 V 
401 to 500 MHz 57 ORV. 550 


CATHODE OPERATION - The oxide coated uni- 
potential cathode must be protected against ex- 
cessively high emission current. The maximum 
rated dc input current (anode) is 200 mAdc for 
plate-modulated operation and 250 mAdc for all 
other types of operation except pulse. 

The cathode is internally connected to the four 
even-numbered base pins and all four of the cor- 
responding socket terminals should be used to 
make connection to the external circuits. At radio 
frequencies it is important to keep the cathode 
leads short and direct and to use conductors with 
large areas to minimize the inductive reactances 
in series with the cathode leads. 


It is recommended that rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. If reduced heater 
voltage is being used, with close voltage regula- 
tion, a warmup time of longer than 60 seconds 
should be allowed. If the 4CX250BC is used as a 
replacement for the 7203/4CX250B, adjustment of 
the warmup time-delay relay may be required, since 
some equipments designed for the 4CX250B used 
a time delay setting as short as 30 seconds. 

Where the circuit design requires the cathode 
and heater to be operated at different potentials, 
the rated maximum heater-to-cathode voltage is 
150 volts, regardless of the polarity. 


GRID OPERATION - The maximum rated de grid 
bias voltage is -250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio 
and radio-frequency amplifiers the grid dissipation 
usually will not approach the maximum rating. At 
operating frequencies above the 100 MHz region, 
driving power requirements for amplifiers increase 
noticeably. At 500 MHz as much as 20 watts of 
driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit 
losses other than grid dissipation, so that grid 
dissipation is increased only slightly. Satisfac- 
tory 500 MHz operation of the tube in a stable 
amplifier is indicated by grid-current values below 
approximately 25 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

This maximum permissible grid-circuit resis- 
tance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates the 
screen input power except when the screen current 
indication is near zero, 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 
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When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf sig- 
nal voltage applied to screen or cathode. 


Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

It is a normal characteristic of most tetrodes 
for the screen current to reverse under certain 
operating conditions, producing a negative current 
indication on the screen milliammeter. Though 
there is considerably less likelihood of this hap- 
pening with the 4CX250BC than with similar 
types, the screen power supply should be designed 
with this characteristic in mind so that the correct 
operating voltage will be maintained on the screen 
under all conditions. A current path from screen to 
cathode should be provided by a bleeder resistor 
or a Suitable regulating device, arranged to pass a 
minimum of 5 milliamperes per connected screen. 


PLATE OPERATION - The maximum rated plate 
dissipation power is 250 watts. In plate-modulated 
applications the carrier plate dissipation power 
must be limited to 165 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. The maximum dissipation rating may 
be exceeded for brief periods during circuit adjust- 
ment without damage to the tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube (s) in the event that one tube fails. 


VHF OPERATION - The 4CX250BC is suitable 
for use in the VHF region. Such operation should 
be conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent with 
satisfactory performance. It is often preferable to 
operate at a sacrifice in efficiency to obtain in- 
creased tube life. 


ANODE RADIATOR 
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HIGH VOLTAGE - Normal operating voltages 
used with the 4CX250BC are deadly, and the 
equipment must be designed properly and operating 
precautions must be followed. Design all equip- 
ment so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened, 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 


INDEX 

ALI WITH 
CONTROL GRID 
GUIDE LUG) 


RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom- 
mendations. 
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(JEDEC DESIGNATION) 


NOTES: 


a 


REF DIMS. ARE FOR INFO. ONLY 


AND ARE NOT REQD. FOR 
INSPECTION PURPOSES. 


. _@K)CONTACT SURFACES. 


PIN DESIGNATION 


PIN NO. | SCREEN GRID 

eatrtawa PIN NO.2 CATHODE 

CONTACT OUTER PIN NO.3__ HEATER 

CYLINDRICAL SURFACE PIN NO.4 CATHODE 

ONLY) PIN NO.5_ LC. DO NOT USE FOR EXTERNAL CONNECTION. 
5 CAT 
PIN NO.8 CATHODE 


CENTER PIN-CONTROL GRID 


® 
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7034 
4X150A 


7609 


RADIAL-BEAM 
POWER TETRODE 


The 7034/4X150A and 7609 are forced-air cooled, external-anode radial- 
beam tetrodes with a maximum plate dissipation rating of 250 watts and a 
maximum input-power rating of 500 watts up to 150 MHz, with reduced 
ratings applicable to 500 MHz. The 7034/4X150A is designed to operate 
with a heater voltage of 6.0 volts, while the 7609 is designed for operation 
at a heater voltage of 26.5 volts. Otherwise, the two tube types have 
identical characteristics. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
Perec Voltage( 7034) es tire ee ie Oe 6.0 + 0.6 
surrent, at 0,0 Voltsge aes emir: ret ces. CLEAR Ac. S 2.6 
Cathode - Heater Potential................. +150 
HaalereaVOllADG F000) tr ets oie aeeenee... . tds ee, & 2055°2.2.6 
urtent al COs oaVOl(SWeMeEN eee rol. sods 0s-cue + ase. 0.51 


— ey 


Amplification Factor (Average): 
BIO USCLORN oy acct reg eliesens 2 ccuees Pee are ee tate ney span. Seth 5 


REsEreh Sate MOON eR Wr folss Uon ean a MONO TON IOI ON 5 So cw ag oie caso slieiua: vU-ave'Se dw leBenes ane ho bay fe 8} 8 
ST LCUOAURE 5a" Sg Ee aoe, ae RS pe eee taro ee eae Oe re 4.5 pF 
PIGpUte O00) Mette a a tlay ere ete eee Wer iee ces et eee ER 4.2 pF 
Hifetorn Ur chit RGR Se ee ey ree a ee cn ee en ee oe tae 0.03 pF 
MTEC VOLE VL AXIIDCE Sy AtiLo fe eeteeet se hss eee et ce ot ete eee eee eee |, inn re 150 MHz 
ieee scl meiteCUCi CY me Vor lin ed m min cabte is cues he Fue RG cheap ah acer ete ore, « 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the results of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
be SST nseae nin Pat i Ln a ORE RRM ed rte eR RE oa aA IE Si rh a 2.414 in; 61.32 mm 
VATS CIS ges aN a rs ue) PPE ef yt A ue, hg Sea 1.640 in; 41.66 mm 
SA SE NE a deg een VR i ae ent r enat pe oP AMR en gra a Re 40z; 113 gm 
SILT MAS LALON AMES «SY os a SEROTEC ORGS es’ S: cagnete Gaal o'e' aes coe socceo e empty waaiaes Any 
@ 
(Revised 8-1-74) 1962, 1970, 1974 Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


date 7034-7609 


Maximum Operating Temperature: Glass Seals .. 


Ceramic Seal Suces’<.caee ses sae 
Anode Core 
Cooling 
Base 
Recommended Socket 
Recommended Chimney 


eee © © © © © © © © © © © © © © © 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB 


MAXIMUM RATINGS: 


DOrEATEAVOLTAGE s,s 2s ie uee: 2000 
DCISCREENNV.OLIAGE «4... 025 ues 400 
D@ GRID VOLTAGE... sc. bees -250 
DG PEATE CURBEN TO v5.0 «ds le eh c 0.25 
POAT EROLSSIPAT [ON N tieiy. teens ees 250 
SCREEN DISSIPATION .......... 12 
GRIDIDISSIPATION tse 1. seeemee oe 2 


ihe 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS 
Class AB 


MAXIMUM RATINGS: 


BC PEATE OLIAGE ste he ser acs 2000 
DC SCREEN VOLTAGE....... 400 
De Ghicwe/OL TAGE pal a aeruners rte -250 
DEPUATEICURRENT iene cca: 0.25 
PHATEMUSSIPATION ae: 0 ce nos 250 
SCREEN DISSIPATION ...........- 12 
GRIDEISS|PATION wear eneeenreeeee 2 


1. 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


Dc plate voltage rating is 1250 volts above 150 MHz. 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


Dc plate voltage rating is 1250 volts above 150 MHz. 


ee 8 @ @ @ 


Special 9-pin JEDEC-B8-236 
EIMAC SK-600 Series 
EIMAC SK-600 Series 


Oo. se 88 8) ©) ee 
eee ee ee © © © © © © & @ 


6X9; OO see) 87 ese eS 58 


Forced Air 


TYPICAL OPERATION(Frequencies to 150 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation Crest 


Conditions 

Plate: Voltage ca 2s1gacue ae 1000 
screen Voltages |. cn) a sek 350 
Gtid Valtagey2i.+ at ene -55 
Zero-Signal Plate Current. ... 100 
Single Tone Plate Current ... 250 
Two-Tone Plate Current..... 190 
Single-Tone Screen Current3.. 10 
Two-Tone Screen Current3... 2 
Single-Tone Grid Current3... 0 
Peak rf Grid Voltage 3 ..... 50 
Pilate Output Power ....... 120 
Resonant Load Impedance 1750 


1500 


350 
-55 


200 
250 
250 


2. Adjust to specified zero-signal dc plate current. 


3. Approximate value. 


TYPICAL OPERATION (Frequencies to 150 MHz) 


Class AB1, Grid Driven 


Plate WOl tage merece. cocueh ett oe 1000 
Screen Voltage ... 350 
Grd. Voltageti2a., 00. snes -55 
Zero-Signal Plate Current 100 
Carrier Plate Current ...... 150 
Carrier Screen Current ..... -3 
Peak rf Grid Voltage 3...... 25 
Plate Output Power ....... 30 


2. Adjust 
3. Approximate value. 


to specified zero-sign 


al 


AE. 
x, € 
46, 


Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
Vv 

Ww 

0 


dc plate current. 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DG, PUATE VOLTAGE). oc ee ce 2000 
DG SCREEN VOLTAGEs 55, sees 300 
BCIGRID VOLTAGES i. oan eee -250 
DOIPLATE CURREN Ti. uae oe 0.25 
PLATE DISSIPATION . 250 
SCREEN DISSIPATION ........... 12 
GRID DISSIPATION 20. 2. olan nae 2 


Ae 


VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 


Dc plate voltage rating is 1250 volts above 150 MHz. 


TYPICAL OPERATION (Frequencies to 150 MHz) 


Plate Voltage ...... 500 1000 1 
Screen Voltage ..... 250 250 
GridiVoltageme ssa -90 = -90 
Plate Current ...... 250 250 
Screen Current2..... 45 38 
GridiCurrent 29508... 35) 05.31 
Peak rf Grid Voltage2.114 114 
Measured Driving 

PoWer 2. es teeta yee. 4:05 73:5 
Plate Input Power. ...125 250 
Plate Output Power 7O 190 
Heater Voltage 6.0 6.0 


2. Approximate value. 


3. Measured values for a typical cavity amplifier circuit. 


2000 
250 
-90 
250 

19 
26 
112 


Wage 
500 
390 
6.0 


500 


1250 
250 
-80 
200 
- 

10 


10 
250 
140 

(4) 


4. Heater voltage reduced to 5.5 volts and 24.3 volts for the 


7034 and 7609 respectively. 
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@ PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 
MAXIMUM RATINGS: TYPICAL OPERATION (Frequencies to 150 MHz) 
GPPLATE VOLTAGE SY eo SS. 1600 VOLTS FlatesVoltage en. tee tr. ee 500 1000 1600 Vdc 
BGESGREENSVOLTAGEM AS: oe 300 VOLTS ScreenVolitagomaersi.o oe. ie 25089250) B250 aVde 
ee ATOLL AG Eeiinedies cduatlo tewals -250 VOLTS rite VO MOC ema 2 4 canis sucasuee es -100 -100 -100 Vdc 
PUGIOUCCNTOME Twi none s  vak ce eee 200 200 200 mAdc 
AeA EEG WIRREN To ti. isu sciese ou pace 0.20 AMPERE 
z Screen: Gurtentain eee 25 20 18 mAdc 
ERD USSPATLON ct. ot of circ) ss eee 165 WATTS Grd Current a 23 21 21 mAdc 
SCREEN DISSIPATION Sie eat aerate 12 WATTS Pea enced voltae ae en 173 172 «172 v 
GRID DISSIPATION’. .. 2... ee eee 2 WATTS Calculated Driving Power4.... 4.0 3.6 3.6 W 
eee Platerlinpuiieowetinees: «faa. ieee 100 200 320 W 
1. Dc plate voltage rating is 1250 volts above 150 MHz. Piataitemnower or 47 140 250 W 
2. Corresponds to 250 watts at 100% sine-wave 
modulation. 
3. Average, with or without modulation. 4. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR 


. . Plate VOltagG ORO. hs eke os ans 1000 1500 2000 Vdc 
.& ; | 
PaeeietiaGricd Driven {Sinusoidal Wave} Screen Voltage........... 350 350 360 Vdc 
MAXIMUM RATINGS (Per Tube): Grid Voltage ] Ms swale hie Mons, fe -55 -55 -55 Vdc 
Zero-Signal Plate Current. ... 200 200 200 mAdc 
eee VOLTAGE Sa ares Ss coielan (1S Max Signal Plate Current .... 500 500 500 mAdc 
DC SCREEN VOLTAGE ahe..6. 0) 0 ® Giiwie one 400 VOLTS Max Signal Screen Current i sees 20 16 10 mAdc 
BGRGRIO VY OULLAG Es ceus, so cbsesseubeccue -250 VOLTS Max Signal Grid a 1 steele 0 0 O mAdc 
BOrPLATEPCURRENT:. ©: SOY Wiyeaat 0.25 AMPERE Peak af Grid Voltage“... ... DO vies 50. belay 
Peak Driving Power ...... 0 0 O W 
Paves OIPATION 20). ces foes 250 WATTS Plate Input Power. ........ 500 750 1000 W 
® SAEREENUDISSIPATION®. oe ten, Saat 12 WATTS Plate Output Power........ 240 430 600 W 
= Load Resistance 
EPREMDISSIPATUONS hs SSRI. Sewetts (Plate to Plate) .......... 3500 6200 9500 Q 
1. Approximate value. 
2. Per Tube. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Nom. Max, 

Seunetny O04 = Citroen tatiG, 0 WOlLLS ie fc weittets <i el cha, cic ete ots es to shee wie et ead Pa en peo ae 

edict fOUd=(Ulellt al. 20s VOLUS tes coterie sale) dr sUetritas stelsre sas a eqnemies .Us4U, — =) UO, C2 meen 

J OSEATCTA TEU WET ePa ped BT ee RE er Ph PE TELARC, eee POLO er SRA Piormeinetis | LDPB | I mero. * Sears 
Interelectrode Capacitances! (grounded cathode connection) 

api Get bo Sets Gli nie as cadnirren BGs... Bs hie ween. 4S bce -A LOGO 

COPED Taree O34 Jie. emote PS PREIS 5, oe. I, a Lee Oe 

UNCON oa A Nae item le 3 ere vintage rer heroes ae try ads by mie ede ias bbe. 11) 
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1. In Shielded Fixture. 


dnto 7034-7609 


MECHANICAL 


MOUNTING - The 7034 and 7609 may be opera- 
ted in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv- 
alent characteristics, is required. Sockets are 


APPLICATION 


available with or without built-in screen cap- 
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK~606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Pressure |Air Flow | Pressure 
Dissipa- Drop(In. of 
water) 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vi- 
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this is expected, 
it is suggested that the EIMAC 4CX300A 
or 4CX250R be employed. 


ELECTRICAL 


HEATER - The rated heater voltage for the 
7034 and 7609 is 6.0 volts and 26.5 volts, 
respectively, and the voltage should be 
maintained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within + 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below: 


Frequency MHz 


300 and lower 
301 to 400 
401 to 500 


6.00 volts 
5.75 volts 25.3 volts 
5.50 volts 24.3 volts 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessive ly high emission currents. The maxi- 
mum rated dc input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 


26.5 volts 


ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 


amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
Sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below. approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc 
screen voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
Signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube serfes regulator can be used only when 
an adequate bleeder resistor is provided. 


7034-7609 hate 


Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 7034 or 7609. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 
MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION - The 7034 and 7609 
are Suitable for use in the VHF region. Such op- 
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 


HIGH VOLTAGE - The 7034 and 7609 operate 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in-contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and termin- 
als, with interlock switches to open the primary 
circuits of the power supplies and to discharge 
high-voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or “‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 
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DIMENSIONAL DATA 


jom.[ min. [ wax. [ nom | win [ MAX | wow) 

| Blieioliesol | 41.65 eee 
40.89 

| ¢ | 1.710 | 1.860 143.43[ 47.24] | 

| D | .750 20.57 | Semen 


ANODE DOME 


AREA 


ANODE CONTACT 


NOTES: 

|. LOCATION OF GUIDE LUG OF 
CONTROL GRID CONTACT MAY 
BE REFERENCED By AN ARROW 
OR NOTCH ON THE ANODE 
RADIATOR IN THE POSITION 


SHOWN. 
ANODE 
RADIATOR 
PIN DATA 
PIN NO.! SCREEN GRID 
SCREEN PI ; CATHODE 


GRID 
CONTACT 


AREA 


PIN NO. 3 HEATER 
PIN NO. 4 CATHODE 
PIN NO. 5 1.C.—DO NOT USE FOR EXTERNAL 


GONNECTION 
CONTROL GRID GUIDE LUG PIN_NO. 6 CATHODE 


CONTACT (SEE NOTE 1) 


PIN NO. 7 HEATER 


PIN NO. 8 CATHODE 


CENTER PIN-—CONTROL GRID 


8954 


VOLTAGE REGULATOR 
OR SWITCH TUBE 
POWER TETRODE 


The EIMAC 8954 is designed for switch-tube (or modulator) and 
voltage regulator service, with anode current up to 8 amperes with 
short pulses (to 2 microseconds) and derated values of anode cur- 
rent at longer pulse lengths. 

The tube has an oxide cathode and all electrical connections are 
made to solder tabs which are integral to the tube elements. 

The 8954 is supplied bare-anode and is intended to be cooled by 
heat sink, or liquid immersion, or a combination, and is nominally 
rated for 600 watts of anode dissipation. 

The tube is rated to operate at 5.5 kVdc in air, at sea level, or 
7.5 kVdc in an insulating oil environment. The tube is designed to 
withstand brief fault conditions which may raise the instantaneous 
anode voltage to 12 kv. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
9 PGA Ot a ete ds 2 a cance oe SO COM RONG MOR Cae soca Sa oss hartge Ges olen ee ee 6.0 

CEUIPCON tame wae cine eh Seales swe Shi gPtareoly pea annie sgt Sutbtighnd eer: seid gals ee ess 5.64 
Cathode Heating Time (Minimum)...... Ms ee wae i See 2 eee DO 2.0 Min. 

Direct Interelectrode Capacitance (Grounded Cathode)2 
inet ee fe Eee CAE ye FO a a EM, oo Boe Sphdts: c:  ee 50 pF 
Ontmeeern ee Sh ellen ean ee eeerehs ee enetT at ee woe, es 6.2 pF 
Cea a a ne aie el PURE ck See ayer tes ee Pe Sd ER ar ans Ath Se 0.14 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
BEE) tidy beta nee age ae tan ar ee oe eos EPR BA ... Special, With Solder-Tab Terminals 
Silerarin co Osttion wartere er seca meas, Rema I be ears ue ieee Ae RLS pas epee Any 


Maximum Operating Temperatures: Anode Core & Ceramic/Metal Seals............. 250°C 
OOM Marte Ee temntis teats tees. seks cer ean ah aloes ae riear eer ee eat inky Liquid immersion 


r) 
WF / 
(Effective 6-1-74) © 1974 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Overall Dimensions: 


ESTING 2 oe Sloe eS, 5 Mier ee ea 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater ClilirentratsO. ULVOMLS ame emen cas eene eters 
Gathod ChWarin UDmLim Caceswerss. 6at¥eis es ieee 5 feu os 


2.52 In; 64.01 mm 
1.77 In; 44.96 mm 
6.0 0z; 170 gms 


Min. Max. 
wa DeSales ok one eee 5.0 6.3 A 
sind Gear eca, ee ee 120 --- Sec 


Interelectrode Capacitances (grounded cathode circuit) 1 


Oi Ssh oe bie See Gee 


eT eee ties Mann Seen ns cae D2 


40.0 60.0 pF 
flees (Ne 
---- 0.15 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 
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PULSE MODULATOR OR SWITCH TUBE SERVICE 


ABSOLUTE MAXIMUM RATINGS: 


In Air In Oil 
HEATER VOLTAGE .... 6.045% 6.045% VOLTS 
DGEPEATE VOLTAGES a 5.5 7.5 KILOVOLTS 
PEAK POSITIVE 
MWS WAOIYNGIE soac 12 12 KILOVOLTS 
DC SCREEN VOLTAGE .. 800 800 VOLTS 
DGIGRIDAY OL TAG Egemeeere -200 -200 VOLTS 


In Air In Oil 
8.0 8.0 AMPERES 


PEAK PLATE CURRENT!...... 
PULSE LENGTH AND DUTY 1... See Derating Chart 
PLATE DISSIPATION 2....... 600 600 WATTS 
SCREEN DISSIPATION ...... 15 15 WATTS 
GRID DISSIPATION ....... 4 4 WATTS 


1. Pulse length, peak current, and duty are inter-re- 
lated. See DERATING CHART. 

2. 600 W nominal; capability is dependent on cooling 
technique and design. 


ER RE I PS TT ST PS SR NT EES 


APPLICATION 


MECHANICAL 


MOUNTING - The 8954 may be operated in any 
position, with mounting normally controlled by 
the anode heat-sink configuration and location. 
No socket is required since all electrical con- 
nections are made to solder tabs which are integ- 
ral to the tube elements. 


COOLING - The tube is designed for use in a 
conduction-cooled or liquid-immersion-cooled 
system, where tube anode heat is transferred to a 
heat sink or the liquid dielectric coolant. Anode 
dissipation is normally limited only by the al- 
lowable temperature rise for the anode ceramic/ 
metal seal and the anode core. In all cases, 
however, the cooling system must maintain the 
anode and ceramic/metal seal temperatures below 
250°C, and in cases where long life and consis- 
tent performance are factors, cooling in excess 
of minimum requirements is normally beneficial. 

In an air mounted heat-sink system, intimacy 
of contact between the anode surface and the 
Sink is a factor which will effect heat transfer, 
and the designer is encouraged to use tempera- 
ture-sensitive paint or other temperature-sensing 


devices in connection with any equipment design 
before the layout is finalized. In such a system, 
some air circulation around the base of the tube 
may also be required to maintain these ceramic/ 
metal seals and the connection points at the 
solder tabs within the allowable temperature 
range. 


ELECTRICAL 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 8954 is 6.0 volts, as mea- 
sured at the base of the tube, and variations 
should be restricted to plus or minus 0.3 volt for 
long life and consistent performance. One side of 
the heater is internally connected to the cathode. 
Heater voltage should be applied for a minimum 
of two minutes before high voltage is applied to 
the other tube elements, to allow the cathode to 
reach operating temperature. 


ANODE CURRENT - For pulse service, either 
as a Switch tube or modulator, or for voltage regu- 
lator applications, an anode current (during the 


® 


pulse) of 8 amperes is available with short pulses 
(up to 2 ps). Peak current capability, pulse 
length, and duty factor are inter-related and for 
pulse durations longer than 2 ps the DERATING 
CHART should be consulted. For very long 
pulses (1 millisecond or longer) or pure dc ser- 
vice, the anode current should be limited to 0.6 
ampere. 


HIGH VOLTAGE - For air operation, anode 
voltage should not exceed 5.5 kVdc at sea level. 
This value allows some safety factor, but at 
higher altitudes a reduction in voltage may be re- 
quired to preclude the possibility of external tube 
flash-over, and the external insulating surfaces of 
the tube must be kept clean and free of dirt or 
any accumulation of grime to minimize the possi- 
bility of external breakdown. When the tube is im- 
mersed in a liquid dielectric coolant with suitable 
insulating properties, the allowable anode volt- 
age is 7.5 kVdc at any altitude. 

The operating voltages for this tube must be 
considered as potentially lethal and the equip- 
ment must be designed properly and operating 
precautions must be followed. The equipment 
must include safety enclosures for the high-volt- 
age circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supplies and to discharge high voltage 
condensers whenever access doors or covers are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL . 


PLATE SURGE-LIMITING IMPEDANCE - Beam- 
power tetrodes, such as the 8954, are built with 
closely spaced electrodes. This results in high 
voltage gradients even at normal operating 
voltages. A high-energy arcover between elec- 
trodes may be destructive, and therefore a series 
impedance in the anode lead is recommended, or 
the anode supply should be designed so that it 
has sufficient self impedance, to limit the short- 
circuit current to 10 times the maximum pulse- 
current rating. Normal overload protection tech- 
niques should also be used, not only in the anode 
circuit but also in the screen grid circuit, to pre- 
vent tube damage in the event of a fault condi- 
tion. 


8954 sate 


GRID OPERATION - The maximum rated dc grid 
bias voltage is -200 Vdc and the maximum grid 
dissipation rating is 4 watts. In normal applica- 
tions the grid dissipation will not approach the 
maximum rating. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 15 watts, 
and the average screen input power should be 
kept below this level. 

It is a normal characteristic of most tetrodes 
for the screen current to instantaneously reverse 
with some combinations of element voltages and 
currents. The screen power supply should be de- 
signed with this in mind so that the correct oper- 
ating voltage will be maintained on the screen 
under all conditions. A current path from screen 
to cathode must be provided by a bleeder resistor 
or shunt regulator connected between screen and 
cathode. A series regulator circuit can be used 
only when an adequate bleeder resistor is pro- 
vided. 

Over-current protection should be provided for 
the screen and it may be desirable to interlock 
the screen power supply so that plate voltage 
must be on before screen voltage can be applied. 


PLATE OPERATION - The anode of the 8954 is 
nominally rated for 600 watts of dissipation capa- 
bility. This capability is dependent on a properly 
designed heat sink, or the use of liquid-immer- 
sion cooling with a dielectric fluid of suitable 
characteristics, or a combination of both. Average 
anode dissipation may be calculated as the pro- 
duct of pulse anode current, pulse tube-voltage 
drop during conduction, and the duty factor. 
Actual dissipation may often exceed the calcu- 
lated value if pulse rise and fall times are ap- 
preciable compared to pulse duration. This occurs 
because long rise and fall times slow down the 
plate voltage swing and allow plate current to 
flow for longer periods in the high tube-voltage- 
drop region. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely differ- 
ent from those listed here, write to: Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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PULSE DURATION, MICROSECONDS 


PEAK (PULSE) PLATE CURRENT CAPABILITY IS DEPENDENT ON PULSE DURATION (tp) AND 
DUTY FACTOR (Du). MAXIMUM PEAK PLATE CURRENT FOR A GIVEN PULSE DURATION IS 
SHOWN. MAXIMUM DUTY MAY THEN BE DERIVED FROM THE RELATIONSHIP: 


0.6 = ib VDu 


PULSE DE- RATING DATA, TYPE 8954 
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DIMENSIONAL DATA 


NOTES: 


E. 


REF DIMENSIONS ARE 


FOR INFO ONLY & ARE 


NOT REQUIRED FOR IN- 


SPEC LION PURPOSES: 
2. ANODE TAB IS ROTATED 


SEE BOTTOM VIEW 


FOR TAB ORIENTATION. 
(*) CONTACT SURBACE: 
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8959 


HIGH-POWER 
WATER-COOLED 
TETRODE 


The EIMAC 8959 is a ceramic/metal high power tetrode for ap- = =< 
plications requiring tube outputs from 100 to 250 kilowatts. It is 
ideal for use as a Class C rf amplifier or oscillator, a Class AB 
rf linear amplifier, or a Class AB push-pull audio amplifier or modu- 
lator, as well as a plate and screen modulated Class C rf amplifier. 

In pulse modulator service it can deliver a peak output of 4 
megawatts. 

The tube is characterized by low input and feedback capaci- 
tances and low internal lead inductances. Its rugged mesh thoriated 
tungsten filament provides ample emission for long operating life. 


The water-cooled anode dissipates 100 kilowatts when used 
with an EIMAC SK-2100 series water jacket. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten Mesh 
CONTE ooh, OEY UE Lo on at Rigen eh a 15. Sealy) oon, 
1) Prien aa]: a. Vien MSE SIL tae, Wort Sie ke ee his 
Direct Interelectrode Capacitances (Grounded Cathode) 
ORES or, AR Wie eek os aM ee er 370 pF 
POL Leigh oie Ceri meno e fe Aerie saemm neem ing ahem one amen. 60 pF 
BETS ey Mle DA iles 3 4. ols OLR at 2) nee aera Sete 1.0 pF 
Direct Interelectrode Capacitances (Grounded Grid) 
TT aid os OPP. AR Bete tha Et 2 175 pF 
eee ee eee ee ea a een Mmm Re Oo aa ee OO 60 pF 
OTIS E oy sal da, UPA  inchich ep errr 0.35205 
Pie MeN CVCOU MAXIM Tina ati OO (Waren, co Te edit? eeleca wuevec ss 4 oe 108 MHz 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement.EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


MECHANICAL 
Maxiiiinrm Overal ib iets tonic me wamereatc ety gerntn tiple avon op rctinbenrtnenee teens See Outline Drawing 
NetMeieho (approximate) swinbe Onl yest aetishs cette. ce ke oe 38.5 1b} 1735ike . 
Tube and Water Jacket SK-2110 ........... 47.0 1b; 21.4 kg 
NeTaLIOh. Osi Ola ee cee peering ee) Ns ca. 4,4) ates Vertical, base up or down 
Anode Cooling (EIMAC SK-2100 series water jacket required, to be ordered separately). . Water 
BoBC OULING) alin: SUE epee Mae... SOROS oa 4s ecg go Ra Forced Air 
(Effective 11-1-74) © 1974 Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Operating Temperature: Ceramic/Metal Seals and Envelope 
Recommended Air-System Socket .......... 
Baserri, tc 7ce oe eae teeta ee ote ote Ben ae 


200-0 


PEM oats o winwi ss sie e ete, (HIMACG SK22000tSerre2 


Special Coaxial 


RADIO FREQUENCY LINEAR AMPLIFIER 
Class AB, Grid Driven 


ABSOLUTE MAXIMUM RATINGS 


DGEPLATE VOBTAGE I came abs 2 20 KILOVOLTS 
DCISCREEN VOLTAGES Gc see ees 2.5 KILOVOLTS 
DG PEATEYCURREN Tins. wee ake 16 AMPERES 
ELATEGDISS|PATION iasites  eeceeuee et. 100 KILOWATTS 
SCREENED ISSIPATION T.cnns a stevens» 1750 WATTS 
OAIDIDISSIPA MON» .< aidate lt ane h aes 500 WATTS 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR - Class C Telegraphy or FM 
(Key-down Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DCFLATE VOLTAGES acre aes 20 KILOVOLTS 
DEFSCREEN “VOLTAGE as alana 2.5 KILOVOLTS 
DCSFUATE CURRENT! =mry ntti 16 AMPERES 
PEATE*DISSIPATION 2) stoner ae 100 KILOWATTS 
SCREEN DISSIPATION ip are cee ee 1750 WATTS 
SRID SD ISSIPATION Bice 500 WATTS 


1. Approximate value 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER, GRID DRIVEN 
Class C Telephony - Carrier Conditions 


ABSOLUTE MAXIMUM RATINGS 


DC. PLATE NW OLCTAGES 3 eee 17.5 KILOVOLTS 
DCASOCREEN VOLTAGE: 2 pepe ae 2.0 KILOVOLTS 
DC PLATEMCURREN Teueeeeaeeee ise. 2 16 AMPERES 
PLATESDISSIPATION 2:0 pat oueaeeaene 67 KILOWATTS 
SCREEN DISSIPATION .......... 1750 WATTS 
GRIDSDISSIPATION > sey ueveweat een 500 WATTS 


1. Approximate value. 
2. Corresponds to 100 kW at 100% sine-wave modulation. 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR, GRID DRIVEN 
Class AB1, Sinusoidal Wave 


ABSOLUTE MAXIMUM RATINGS 


DCLPCATESVOLTAGER..c ake oe es 20 KILOVOLTS 
DC-SGREENS VOLTAGE 0. atee wre aes 2.5 KILOVOLTS 
DCcPEATE CURRENT /o7°. acsara ie eee ea 16 AMPERES 
PLATE DISSIPATION Sait. ans one eee 100 KILOWATTS 
SCREEN DISSIPATION Mo-c8a scien cries 1750 WATTS 
EID DISSIPATION © Secu aaa eeu 500 WATTS 


1. Adjust for specified zero-signal plate current. 
2. Approximate value. 


TYPICAL OPERATION 
Class AB1, Grid Driven 
Peak Envelope or Modulation Crest Conditions 


Platesy oltagem f.2. Fr tn ee ee 18 kVdc 
Screen, Voltage: Ri aaks) sane ema 1.5 kVde 
Grid: Voltage) boty b ger en ee -320 Vdc 
Zero-Signal Plate Current ........... 4.0 Adc 
Single-Tone Plate Current.......... 13.5 Adc 
Peak rf Grid Voltage % re hoe a ee 300 v 
Plate Dissipation 2 ee Med 25 ae ae 75 kW 
Plate Output Power 2............. 168 kW 
Resonant Load Impedance .......... 697 Q 


TYPICAL OPERATION 


PlatesVoltages = An. (hors cee eee 20 kVdc 
pcreen Voltage 0. A.) ace ae 1.5 kVdc 
Grigpv olfage sy enc 710 eterna ose -800 Vdc 
Plate | CUITent sae uke atone 15.2 Adc 
Soreeh) CUrrentelseeery, «0h a ee 570 mAdc 
Grid ‘Curent. seats 8, 6 Raeeemeee 125 mAdc 
Peak rf Grid Voltage ee me 900 v 
Driving Power (calculated) ......... 120 W 
Plate Dissipation ea4. Se eee 54 kW 
Plate Output Powerbar cd omnes eee 220 kW 
Resonant Load Impedance .......... 575 Q 


TYPICAL OPERATION 


Plate, Voltage ier star tee es a eae 15 kVdc 
screen Voltagetearcird. 2) te tee oes 750 Vdc 
Grid /V oltage evar nial tsi, Fee cole 0, ae -600 Vdc 
Grate, CUrrentiaa: meat com he eee 11.7 Adc 
Scteen «Currents tense. foe c. oceuetieae. 875 mAdc 
Grid Urrent Wrenn leer er 660 mAdc 
Peak Audio Screen Voltage for 

HOOScEMOGU at On mana ea 750 v 
Peakittsond Voltagel se eu, o 800 v 
Driving Power (calculated) ......... 530 W 
PlateiDissipationsisn, \ae) tee fe 35 kW 
Plate Gutput Powers) oenokt. - ame. ae 140 kW 
Resonant Load Impedance .......... 620 Q 


TYPICAL OPERATION (2 Tubes) 


Plates Voliademer ec) owe heats cee 15 kVdce 
ScresrinV Oltads ace dena hat tunes Gos 1.5 kVdce 
Grid. Voltanen ieee ie tate ene -345 Vdc 
Zero-Signal Plate Current .......... 6.0 Adc 
Max. Signal Plate Current ......... 19.5 Adc 
Max. Signal Screen Current2........ 830 mAdc 
Peak Audio Grid Voltage/Tube 2... .. 275 v 
Max. Signal Plate Diss./Tube2 ...... 46 kW 
Plate Cutout: Power2ac. 996. id tk 200 kW 
Load Resistance, plate/plate ....... 1825 Q 


PULSE MODULATOR SERVICE TYPICAL OPERATION 
ABSOLUTE MAXIMUM RATINGS BlatesVoltage na hye new biter ae. cabins 40 kVdc 
Blate Curren trspUlSCpee ee paneer ea eas 110 a 
MeCN IE VOLTAGE .— 5). ae se a es 40 KILOVOLTS Screen Voltage .... .«.. + tae Whoa at 2.5 kVdc 
BC SCREEN WOLTAGE 2 P29 2.5 KILOVOLTS Screen Current, pulse2 ........... 1a 
BErGRID VOLTAGE... 1eRie. in -2.0 KILOVOLTS Sridsveltaga wAwee Mee Ss hel ot 294 -1.2 kVdc 
PEAK CATHODE CURRENT......... 200 AMPERES GridiGurrent, pulse 4selt @ ail! aseidue. 400 ma 
PLATE DISSIPATION 1 Positive Grid Voltage, pulse2....... TOE 
BOGIRING PULSE) > ein anew. Sirk. 1.0 MEGAWATT Cut naCtOrme ae hot Piet ale th 6 % 
PLATE DISSIPATION Kutput.V Ol tage, DulSe.4..4.0 42: «aur ens 37 kv 
MAN IERA\GE) ets tomes Beanie eects, ote 100 KILOWATTS INPUT OWE! Pe DUISCr ser renmaeiaae sett ce hens 4.4 Mw 
SCREEN DISSIPATION Outout Power, pulse2) wt 20". a 4.1 Mw 
MH AGEN re oe es wees aries 1750 WATTS CathodesCurrents pulse 2s., Was) fea: 122 a 
GRID DISSIPATION 
POAMERAGE) ier Gayl. -. 30 abel os Pfr ebltih te 500 WATTS 1. Power dissipated during rise and fall time neglected. 
EINE he a ahs da iucaty sree 10 MILLISECONDS 2. Approximate value. 


TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the 
specified plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is as- 
sumed. If this procedure is followed, there will be little variation in output power when the tube is replaced, even 
though there may be some variation in grid and screen currents. The grid and screen currents which occur when the 
desired plate current is obtained are incidental and vary from tube to tube. These current variations cause no per- 
formance degradation providing the circuit maintains the correct voltage in the presence of the current variations, 
lf grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to produce the re- 
quired bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
ree CITE Cad SLOT OUVO Loum et neers 8 eos be getty ayes assed okie es 200 230 A 
Mo isias,dt Wp 20 eVdce bea 100 Vdc, Ip 10 mAdc™. Sr. --- -625 Vdc 


Interelectrode Capacitances (measurement without shielded fixture) 
Grounded Cathode Connection: 


Cin wr LOT RE Oy eh) te eee ON em ene 350 390 pF 
FOOT rae eRe Petes En MERE. HS a ees) + eerie) a ora! ont 5oi6ef ODED 
OE See pie ey og Ue ny Ft Oa ee ee eA bo ae abe tle 2e pie 
Grounded Grid Connection: 
CNW Ay Ang Go 38 ieee Sil ten at TR ie rr te ot 160 190 pF 
FeO ene Een a none an: te ae Riess de boi da Vek, GW er abeokevut pe rad teaKAse Gcubery Brie Counts 
AT ema SEN, RGR RY 2 ACU OE RRR 5. gb rae eva oie ot EMER ke, © bg a aks --- 0.5 pF 
APPLICATION 


MOUNTING - The 8959 must be mounted with ANODE WATER JACKET - An EIMAC SK-2100 


its major axis vertical. The tube base may be or SK-2110 Water Jacket must be used to provide 
either up or down, at the discretion of the circuit anode cooling. To achieve an anode dissipation 
designer. of 100 kilowatts, the water jacket must be in- 

stalled over the tube anode and adequate water 
SOCKETING - An EIMAC SK-2000 Series Soc- flow provided. 


ket, or equivalent, is recommended. 
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COOLING - Anode cooling is accomplished by 
circulating water through an SK-2100 series Water 
Jacket. Insufficient water flow will cause the an- 
ode temperature to rise to levels which will 
shorten tube life. Also, if the coolant lines be- 
come clogged, enough steam pressure may be 
generated to rupture the water jacket and destroy 
the tube. The following table lists the minimum 
cooling water requirements at various dissipation 
levels with a maximum inlet water temperature 
oo Ue. 

Anode Minimum Approximate 

Dissipation | Water Flow Pressure Drop 
(kW) (gpm) (psi) 


Note: Since the filament dissipates about 3500 watts, 
and the grid-plus-screen can, under some con- 
ditions, dissipate another 2250 watts, the table 
allows for an additional dissipation of 5750 
watts. 


Outlet water temperature must never exceed 70°C 
and inlet water pressure should be limited to 80 
psi. Direction of water flow is optional. 


Tube life can be seriously affected by the 
condition of the cooling water. If it becomes 
ionized, copper-oxide deposits form on the inside 
of the water jacket causing localized anode 
heating and eventual tube failure. 


To insure minimum electrolysis, and power 
loss, the water resistance at 20°C should be 
greater than 50,000 ohms/cm3, preferably 250,000 
ohms/cm$3 or higher. The relative water resis- 
tance can be continuously monitored by mea- 
suring the leakage current through a short section 
of the insulating hose, using metal nipples or 
fittings as electrodes. 


Auxiliary forced-air cooling, of the tube base 
is required to maintain filament- and grid-seal 
temperatures below 250°C. An air flow of ap- 
proximately 120 ft3/min at 50°C maximum and 
sea level should be directed, through an EIMAC 
SK-2000 Series Socket or equivalent, toward the 
filament- and grid-seal areas. 


Both anode and base cooling should be applied 
before or simultaneously with the application of 
electrode voltages, including the filament. Base 
cooling should continue for about three minutes 
after the removal of electrode voltages to allow 
the tube to cool properly. 


FILAMENT OPERATION - At rated filament 
voltage, the peak emission of the 8959 is many 
times greater than the amount needed for com- 
munication service. Reducing the filament volt- 
age decreases the filament temperature. A small 
decrease in filament temperature substantially 
increases filament life. The correct value of 
filament-voltage should be determined for the 
particular applications. First, gradually reduce 
the filament voltage to the point where there is a 
noticeable reduction in plate current or power 
output, or an increase in distortion. Then in- 
crease the voltage several tenths of a volt above 
the value where performance degradation oc- 
curred; this is the proper operating voltage. Fil- 
ament voltage should always be measured at the 
tube base or socket using an rms responding 
meter. The above procedure should be performed 
periodically to assure optimum tube life. 


GRID OPERATION - The maximum control-grid 
dissipation is 500 watts, determined approxi- 
mately by the product of grid current and peak 
positive grid voltage. 

Under some operating conditions, the control 
grid may exhibit a negative-resistance charac- 
teristic. This may occur when, with high screen- 
grid voltage, increasing the drive voltage de- 
creases the grid current. As a result, large 
values of instantaneous negative grid current can 
be produced, causing the amplifier to become 
regenerative. Because this may happen, the 
driver stage must be designed to tolerate this 
condition. One technique is to swamp the driver 
so that the change in load, due to secondary grid 
emission, is a small percentage of the total 
driver load. 


SCREEN OPERATION - The maximum screen- 
grid dissipation is 1750 watts. With no ac applied 
to the screen, dissipation is simply the product 
of de screen voltage and de screen current. With 
screen modulation, dissipation is dependent on 
rms screen voltage and rms screen current. 


Plate voltage, plate loading, or bias voltage must 
never be removed while filament and screen volt- 
ages are present, Since the screen dissipation 
rating will be exceeded. Suitable protective cir- 
cuitry should be provided. 


The 8959 may exhibit reverse screen current 
to a greater or lesser degree depending on opera- 
ting conditions. The screen supply voltage must 
be maintained constant for any values of negative 
and positive screen current which may be en- 
countered. Dangerously high plate current may 
flow if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur- 
rent. Stabilization may be accomplished with a 
bleeder resistor connected from screen to cath- 
ode, or an electron-tube regulator circuit may be 
employed in the screen supply. A bleeder resistor 
must be used if a series electron-tube regulator 
is employed. 


PLATE DISSIPATION - The rated plate dissi- 
pation of 100 kilowatts, attainable with water 
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cooling, provides a large margin of safety in most 
applications. This rating may be exceeded briefly 
during tuning. When the 8959 is used as a plate- 
modulated rf amplifier, plate dissipation under 
carrier conditions should be limited to 67 kilo- 
watts. 


FAULT PROTECTION - In addition to the nor- 
mal plate-overcurrent interlock, screen-current 
interlock, and coolant-flow interlock, it is good 
practice to protect the tube from internal damage 
caused by an internal plate arc which may occur 
at high plate voltages. 


A protective resistance of 5 to 25 ohms should 
always be connected in series with each tube 
anode, to absorb power-supply stored energy if 
a plate arc should occur. An electronic crowbar, 
which will discharge power-supply capacitors in 
a few microseconds after the start of a plate arc, 
is recommended. 


OPERATING HAZARDS 


Read the following and take all necessary pre- 
cautions to safeguard personnel. Safe operating 
conditions are the responsibility of the equip- 
ment designer and the user. 


HIGH VOLTAGE - This tube operates at volt- 
ages which can be deadly. Equipment must be 
designed so personnel cannot come in contact 
with operating voltages. Enclose high-voltage 
circuits and terminals and provide fail-safe inter- 
locking switch circuits to open the primary cir- 
cuits of the power supply and to discharge high- 
voltage condensers whenever access into the 
enclosure is required. 


X-RAY RADIATION - The EIMAC 8959, opera- 
ting at its rated voltages and currents, is a 
potential X-ray hazard. Moreover, the X-ray 
radiation level can increase significantly with 
aging and gradual deterioration, due to changes 
in leakage paths or emission characteristics as 
they are affected by high voltage. Only limited 


shielding is afforded by the tube envelope. Ad- 
ditional X-ray shielding must be provided on all 
sides of the tube to provide adequate protection 
to operating personnel throughout the tube’s life. 
When this tube is used as a pulse modulator, 
shielding of the pulse transformer may also be 
necessary. X-ray caution signs or labels must be 
permanently attached to equipment using this tube 
directing operating personnel never to operate 
this device without X-ray shielding in place. 


RADIO FREQUENCY RADIATION - Exposure 
of the human body to rf radiation becomes in- 
creasingly more hazardous as the power level 
and/or frequency are increased. Exposure to high- 
power rf radiation must be strictly prevented at 
any frequency. 

Equipment must be designed to fully safe- 
guard all personnel from these hazards. Labels 
and caution notices must be provided on equip- 
ment and in manuals clearly warning of these 
hazards. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 


3/16 DIA. PIN TO ALIGN 


a DIM | MIN MAX REF MAX 
wn BOLT HOLES 8.235 | 8.265 


7.375 DIA. PRC. 


‘O-RING GROOVE 66871.0.x7062 0.0 xII3 DP. 
USE '0’-RING EIMAC P/N 049265N 


(PARKER P/N 15-261) 


1/4-20 UNC 28 THRU,I2 HOLES 


450 | .515 
EE [03500 e980 7s 


7.200] 182.88 


~— 546-18 UNC-2A STUD WITH 2 HEX NUTS 
“ANODE D.C. CONNECTION. 


[_ [2.570 il 
6.437| 6.562]. 163.50| 166.67 


<|x /=E/<|C}A/M/Dlvl]2/z[r jxalc | 1 |Ol|y|[mlolo|al/> 


(MAY BE USED FOR LIFTING TUBE) 3.187 [| 3.313 80.95| 84.15 
FITTING NUT & IMPERIAL FITTING . seal 
& SLEEVE FOR 3/4 OD. TUBING. 1.308 


> 


14.453 367.1) 


NOTES: 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


2. (X)MIN. CONTACT SURFACE. 


3, ALL METALLIC SURFACES ARE SILVER 
PLATED .00! THICK MIN. 


SK-2100 WATER JACKET 
NOT SUPPLIED UNLESS 
ORDERED. 


\/4-20 UNC-2Ax 5/8 LG ST STL. 
BUTTON HEAD CAP SCREW, SOCKET ~~ 
OR., 12 REQO.- SUPPLIED WITH 

WATER JACKET. 


| 
ie ® 


LAW, 


gee LY 


VITON ‘O' RING 

1/8 DIA.x6 3/41.D_ 

PARKER P/N 
“2-261-V77-545 
EIMAC P/N 049230N 


<S, 


~|—ANODE RF CONNECTION 


DO NOT CONTACT OD. 


SURFACE ‘' 


SCREEN GRID CONTACT SURFACE 


SURFACE'b’ eu 
3/16 RA oe = 
ey 
™~s 
(E) FILAMENT 
mounteo | [@le] os ow. | 
ON SURFACE o (F) 
; TM ko +S) IN SURFACE ‘a 
OATUM AT MMC E| OI5DIA = ar) 
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SK-606 
SK-626 
SK-636B 
SK-646 


AIR-SYSTEM 
CHIMNEYS 


The EIMAC SK-606, SK-626, SK-636B, and SK-646 Air-System Chimneys 
are intended for use with those tube and socket combinations listed below. 

They are used to direct cooling air into the anode radiator on the tube 
types listed. 

The SK-636B is also designed to hold the tube in use in place by 
means of a clamping band around the tube’s radiator. 


MATERIALS 


The SK-606 and SK-626 are made of high-temperature ceramic. The 
SK-636B is molded of diallyl meta-phthalate, and the clamping band is of 
beryllium copper. A neoprene ‘‘O’’ ring is furnished in a recess at the 
bottom of the chimney to more effectively seal the chimney to the socket. 
The SK-646 is molded of silicone resin glass fiber. 


INSTALLATION 


The SK-606 and SK-626 ceramic chimneys are installed by slipping them 
over the tube’s radiator. They are held in place by their own weight or by 

& a suitable clamping means. 
The SK-646 also slips over the tube’s radiator, and four clips are pro- 


vided to secure the chimney in position. 

The SK-636B is secured to the chassis over the companion Air-System 
Socket by means of four #6 screws (not provided). The clamping band in- 
cludes two solder lugs to facilitate making electrical contact to the tube 
anode. 


CHIMNEY/TUBE/SOCKET COMBINATIONS 


SK-600 7203 /4CX250B 
SK-600A 8957/4CX250BC SK-600 8930 
SK-610 8621/4CX250FG SK-600A 
SK-610A 7580W /4CX250R SK-610 
SK-640 8321/4CX350A SK-610A 
SK-620 8322/4CX350F SK- 640 
SK-620A 8904 /4CX350FJ SK-700 8167/4CX300A 
SK-630 7034/4X150A SK-710 8561/4CX300Y 
SK-630A 7609 SK-710A 
SK-711 


SK-711A 


Net Weight (approximate) ........-+--e.- SK-606, SK-626, SK-636B 1.4 oz; 49.5 gms 
& a SK-646 2.7 oz; 76.5 gms 
(Effective 11-1-74) © 1963, 1966, 1974 Varian Printed in U.S.A. 


EIMAC division of varian/301 industrial way/san carlos/california 94070 


@ SK-606, SK-626, SK-636B, SK-646 


INCHES | MILLIMETERS 
MIN | MAX | MIN | MAX 
L7ai_|issi_ | 4524 | 4778 
OBi2 | 0.875 | 2062 | 22.23 
0.156 | 0.218 554 | 


Cc 


SK-606 


INCHES 


MILLIMETERS 
DIM MIN 


MIN 
1.720 | 41.91 


43.69 


0 [0156 | o.218| 396] 554 
E oO6!3 | 1455 | 1557 
F 2560| - - | 6502 


| DIMENSIONAL DATA 
om INCHES MILLIMETERS | 
MIN | MAX. | REF MIN | MAX | REF 
A | 2609| 264 | - - | | 6627] 67oa | - - 
8B | i607 | 1677]| - - 4082] 4260|- - 
1141 28.17 | 28.98] - - 
0.600 1422 | 1524 
0.187 3.94 | 475 
0.281 556 | 714 
2 365 5931 | 60.07| - - 
9013 | 41.15 | - - 
- 2ui{[ 262] - - 
= 714] 87 2 
VBR a2 318R 
90° -- 90° 
N == 41.94 | 4219 
P 58.57 | 5944] - - 
R_ [2480] 2510 | - - | | 6300] 6375] - - 
[Ss you Coe - 282)| 3.07 | == 
Gy teal Ol6l_ | - - 384[ 409 [- - 


NOTES 


1 STRAP & BRACKETS OF CLAMP - MATL BE CU 
SILVER PLATED 
2 CHIMNEY-MATL DIALLYL META-PHTHALATE 
3 CLAMP PROVIDES A MIN. 3 LBS. RETENTION ON A 1.625 DIA. TUBE 


SK-636B 


SK-626 


CHIMNEY CLIP P/N 
15846- 4 FURNISHED 


! q 


NOTES 
1 MATL. CHIMNEY, GLASS FIBER, REINFORCED SILICONE 
RESIN. (MAX. TEMP. 370°C) 
CHIMNEY CLIP, BE.-CU 
ALLOY NO. 172, (CADMIUM PLTD.) 
2 THE TWO HOLES NOTED HAVE NO FUNCTION WITH 
THIS CHIMNEY. 


@ 


SK-646 


EI MAC 


Division of Varian 
SUNN HEPA GROL SOLS 
CEA io FeOnR NTA 


The EIMAC 575A and 673 are half-wave mercury vapor-rectifiers incorpora- 
ting features which enable them to withstand high peak inverse voltages and to 
conduct at relatively low applied voltages. The tubes differ only in basing. 


GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Oxide-coated 
BOM e metre ter Anes yi cts) .eimanl = 5.0 volts 
Current Pe aaeae Gn tery ester 9.0:tonl L.Sbxamperes 
PimamtareaAuneelamey, 27) koe ied. (Ni yesh S 30 seconds 
Anode Starting Voltage (approx.) . - - - - - 20 _— volts 
MECHANICAL 
Pees ee ee  STBA 50 watt, A4-29 
673 Industrial, A4-18 


Recommended Socket .- .~ . . - - 575A E.F. Johnson #1238-211 
. . . 673 E.F. Johnson #123-206 


Maximum Overall Dimensions: 


Length eee oy SL) fO/DA ~~ 7 1-1/8 inches 
673 11-7/16 inchés 

COE Ste 20 a ee A 2-9/16 inches 

Dire yY Ci Ut me Me eS eS ee es deo 12 ounces 
MAXIMUM RATINGS (per tube) 

CONDENSED MERCURY TEMPERATURE LIMITS* _ _~ - —- 20-50 20-60 
Peake Chole ANODE AVOLTAGH ~ 9° 2 2 oS 15 10 
PEAK ANODE CURRENT: 

Ouadmturesrilament: Excitation®*). =. 2.) Sse nw 2 eh 10 10 

Per oecemrilamenteRxcitation 9... 2. 6 co. iw. se ew badl-« 6 7 
AVERAGE ANODE CURRENT: (Maximum averaging time - 20 seconds) 

Oi dranizestramient acitation ee) 524 48 eee oe, 2 2.5 2.5 

areP haseeranientsmexcitntion | thre Be ee a LS? M175 
MAXIMUM AC SHORT CIRCUIT CURRENT*** pe meee 100 ~=100 


“Condensed Mercury temperature rises approximately 18°C above ambient. 


575A 
673. 


MERCURY-VAPOR 
RECTIFIERS 


**Quadrature excitation refers to filament voltage 90°+30° out of phase with anode voltage. 


***Max. duration 100 milliseconds. 


APPLICATION 
MECHANICAL 


Mounting: The 575A and 673 must be mounted vertically base down. 


Cooling: Provisions should be made for adequate air circulation around the tube. The temperature of 
the condensed mercury should be kept within the ranges given under “MAXIMUM RATINGS.” This 
temperature should be maintained at 40°+5°C for most satisfactory operation of the tube. To measure 
the condensed-mercury temperature a thermocouple or small thermometer may be attached to the glass 
. near the tube base using a small amount of putty. A condensed-mercury temperature lower than the 


Printed in U.S.A. 


(Revised 4-1-67) © 1964, 1967 by Varian 


wis dnt 575A/673 


recommended value raises the voltage at which the tube becomes conducting and tends to reduce the 
life of the filament. A temperature higher than recommended lowers the voltage at which the tube 
becomes conducting and reduces the peak inverse voltage rating of the tube. The approximate con- 
densed-mercury temperature rise above ambient is 18°C. 


ELECTRICAL 


Filament Voltage: For maximum tube life, the filament voltage as measured directly at the filament 
pins, should be held at the rated value of 5.0 volts. Unavoidable variations in filament voltage must 
be kept within the range of 4.8 to 5.2 volts. A filament voltage less than the minimum recommended 
value may cause a high tube voltage drop, with consequent bombardment of the filament and eventual 
loss of emission. A filament voltage higher than the recommended maximum value will also decrease 
the life of the filament. 


Caution should be observed in measuring the filament voltage as the filament circuit may be at a 
high dec potential. 


The filament should be allowed to reach operating temperature before the plate voltage is applied. Un- 
der normal conditions, a delay of approximately 30 seconds will be required. The delay time should be 
increased if there is any evidence of arc-back within the tube. 

When it is necessary to use a shield around the tube care must be taken to insure adequate ventilation 
and maintenance of normal condensed-mercury temperature. When a mercury-vapor rectifier is first 
installed, the filament should be operated at normal voltage for approximately ten minutes with no 
plate voltage applied, in order that the mercury may be properly distributed. 

Shielding: Electromagnetic and electrostatic fields tend to cause the mercury vapor to break down, 
are detrimental to tube life and make proper operation difficult. Consequently, the tube should be 
isolated from such fields as exist around a transmitter or other similar equipment. 


673 975-A 


x 
< 
= 
“i 
NOTE: These dimensions 
reflect standard manufac- 
turing tolerances. They 
should not be made the 
basis for purchase speci- 
fications unless checked 
with EIMAC, Division of 
Varian. 
INDUSTRIAL FILAMENT 50 WATT 
FILAMEN catia BASE 
A4-29 


BASE 
YQ 0 
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HIGH-MU VHF 
TRANSMITTING 
TRIODE 


The EIMAC 8963 is a ceramic/metal high-mu triode designed 
especially for use in the VHF spectrum as a cathode-driven 
Class AB rf amplifier or Class C power amplifier and for pulsed 
rf amplifier or modulator service. 

The 8963 makes use of beam-forming cathode and control grid 
geometry to produce high gain, low grid interception, and zero- - 
bias operation capability in linear-amplifier service. In a typical i 
VHF television amplifier application 25 kW of useful output (Sync 
levei) is obtained with a bandwidth (1 dB)of 6 MHz with a stage 
gain of 15 dB. 

The 8963 has coaxial terminals for which contact collets are 
available from EIMAC. The tube is forced-air cooled with an 
anode dissipation rating of 20,000 watts. 


WERE Ee 
pores 


Edd 


ee 
oe oe f 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential 
9) eR OL AC meee rete nes J Lathes ako t ener er ey. vaio tye eee tere 6 sce st eee 16.0+0.8 V 
Sree Cren teat) 10,0, 7OlS. Mae hate cris 076 wtels 0 Oe wleta ee. 13.0 A 
Smomiucation actor (Average) i ses) 7ets ws. ee anevens Fae eee. See 260 
Mansconductance, average (Ih = 2.0) Adc). .......-22--5s0--00eses 90,000 pumhos 
Direct Interelectrode Capacitances (grid grounded) 2 
SON Thc Phat Pla a RIAA aT aie Celine Cn ROO ee ae Ear a as ee a a 79 pF 
EN ee a fn OMe ee ss nes cata urasteuegt fess. esis 6 PAC i VE 
| USonge Oe aCe RCE OR Re CaEe  ieae tara al Gc aos aae een ae RE 0.1 pF 
Frequency of Maximum Rating: 
2 ay ec BSE PARI SR te a ES Tere ee 260 MHz 
re ae I Ee oe ee a Setanta ara tion obila:(s iene i> ia. «, ove Sa swe sein re tamaAeee oe 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 

Overall Dimensions: 
Mee 8, ete a Ae Late che Petpet ee aie! eceleiar bie soe ye lez ents, as 6.700 In; 170 mm 
eee en Seon re ORE Roe Beth, CLS aca tas Gin teC ve aie aside Weer 9.175 In; 233 mm 


21.5 1b; 9.7 kg 


23) Net Weight PERaia Moths else Hekiol eae wciicitet(s: ciiu)'s ass lis 0),s.s\'s <s)6, 0, eae 6 8) 0,6 66 6/810 


(Effective 4-1-75) © 1975 by Varian Printed in U.S.A. 
ee .0.0.000QE~—D 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Operating ROSUION We nsp ets shePogtin ce ela Wow fora Pellet of 50m) 6) sos fe) vcee eile ou ee oust kee) een A TD 
Maximum Operating Temperature: Base seals & envelope............2.22+-2. 250°C 

ANOdEIC Ore ol aes tah ee eaten me eee dee ene 
OOM Ter ete hat are fayaguteta oie lee lelacegs (Reet. oe) nuciis lesieis, cite sil aims od ewene aetna meeet Lt ee MmmLCOT EC Cm 


Base ire. ite te tebe aa ates te sss Ln CRO hoe eee Gem iether rest 
Recommended Contact Collets: Tube Element EIMAC Part No. 
Heater 154373 
Heater-Cathode 154374 
Grid 154375 
Anode 154376 
Haannraearrerereerreereeerererereeeeeecreerr errr Cea SS Sn SS SS SSS SS ST 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 260 MHz) 
CATHODE DRIVEN Class 
Class AB 
Plate: Voliage «¢.cciet aerate er oe 8000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid Voltage PMY Panirws Bt ck Cree ect 0 Vdc 
Zero-Signal Plate PEIN Salah Mee Oe 1.8 Adc 
Single-Tone Plate Current¢........ 5.0 Adc 
DC PLATE VOLTAGE, «5.24... 1G ODOR VOLTS Single-Tone Grid Current!,........ 36 mAdc 
DG PLATE. CURRENT en s:..6: 4. <nal 5.0 AMPERES Drivitic. Powarlta aaah annie ben 498 W 
PEATE: DISSIPATION Sete u-eaneeee 20,000 WATTS Plate:Dissipation 2. .7e eee 14.0 kW 
GRID  DESSIPATION (..(.0.0c see 100 WATTS Single-Tone Plate Output Power ..... 26.0 kW 
Resonant Load Impedance ......... 850 Q 
1. Approximate value. Drive: Impedance. io.008 stages ee 15.9 QD 
2. Adjust to obtain specified value. (Resistive component) 
i SSS. 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR GRID DRIVEN 
Class C Telegraphy or FM Plate. Voltage’... "aire ne oe 9000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid: Voltage: Ue ae eee eer a ee -100 Vdc 
Plate-Current-Aaue nee en ee 4.9 Adc 
DOIPUATE VOLTAGEN nas sane 10,000 VOLTS Grid Current 27 tar. osserteaean Pi 290 mAdc 
DEIGRIDEVOETAG Esa oer eae -300 VOLTS Peak rf Grid Voltage | BoA A Anns Ae aael re 260 v 
DC PLATE CURRENT .......... 5.0 AMPERES Calculated Driving Power! ........ 77 W 
PLATEIDISSIPATION, Site wieuts 20,000 WATTS Plate In 
putlPowerl h pAbweehe or ohae 43.9 kW 
ATION: eugene err: 100 WATT 
GRID DISSIPATION : Plate Dissipation leva shave ees 10.5 kW 
1. Approximate value. Plate:Output Power (2. ee sees 33.4 kW 
2. Adjust to obtain specified value. Resonant Load Impedance ........ 933 Q) 
EE 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
CATHODE DRIVEN Class C -Telegraphy or FM 
Plate Voliage cae esi te. a aie 7500 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid-to-Cathode Voltage.......... -80 Vdc 
Pidte Currents nome tuteer «aan ah yk OU ae 4.7 Ad 
BeiPLATE VOLTAGE Sas west ve 10,000 VOLTS ps Fale re Ay 
DG GRIDIVOETAG Esa eee -300 VOLTS Coat rr Care hi BS oy ie 240 
DC PLATE CURRENT .........- 5.0 AMPERES joa me ag hd a ok I uae, 
PLATE DISSIPATION .......... 20,000 WATTS seathode. Driving FOWeti i xf tare. Lo7ge 
GRID DISSIPATION > ==. eee 100 WATTS Plate Dissipation LA et he $M 7.78 kW 
Plate Load Resistance ........... 830 Q 
1. Approximate value. Plate Output Power i... sen 27.5 kW 


RADIO FREQUENCY POWER AMPLIFIER 
CATHODE DRIVEN Class B Television Service 


ABSOLUTE MAXIMUM RATINGS: 


Be Rete VOLTAGES.) lei. «oi 10,000 VOLTS 


DeeRuATE;GWRRENT. 2.) c-cen. 7.8. 5.0 AMPERES 
PEATE DISSIPATION 2.5.5.5. 20,000 WATTS 
GRID DISSIPATION 2... 0658. 100 WATTS 


1. Approximate value. 
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TYPICAL OPERATION (Frequencies to 260 MHz) 
Class B 


BlatesVoltage scat cue eee te ake he eae 7500 Vdc 
Grid) Voltages sstee cas raster saaive fe cnete 0 Vdc 
Zero-Signal Plate Cinront 1) oor yee 1.8 Adc 
Effective rf Load Resistance ........ 670 0 
Plate Current: Blanking Level ....... 4.43 Adc 
Sync. Peak Level ...... 5.75 Adc 
Grid Current: Blanking Level! ....... 17 mAdc 
Sync. Peak Level!,..... 30 mAdc 
rf Cathode Voltage Peak: Blanking Level.! 130 v 
Sync. Peak Level! 150 v 
Driving Power: Blanking Level! ...... 398 w 
Sync. Peak Levell..... 687 w 
Plate Power Output: Blanking Level . 16.5 kw 
Sync. Peak Level .. 27.5 kw 


Hee en rere mre tamara meatal mamma 


SWITCH TUBE OR PULSED REGULATOR SERVICE 
GRID DRIVEN 


ABSOLUTE MAXIMUM RATINGS: 


PoPiLATE VOLTAGE ...4..-. 18,000 VOLTS 
RemGHIO VOLTAGE “2... -300 VOLTS 
PEAK PLATE CURRENT2........ 100 AMPERES 
PEATE’DISSIPATION '...2..... 20,000 WATTS 
IEE DISSIPATION! ....«..0 5% «'« 100 WATTS 
PMESETENGIH = yee cs hws See Note 2 
rs FACTOR... 220 Po wheel: See Note 2 


1. Dissipation values shown are average. 
2. Pulse length, peak current, and duty are inter-related. 
See PULSE DERATING CHART. 


PULSED RADIO FREQUENCY POWER AMPLIFIER 
Class C - CATHODE DRIVEN 


ABSOLUTE MAXIMUM RATINGS: 


DCPEATEVOLTAGEH ae ck ees 10,000 VOLTS 
DGUGRIDIV OL IO GEs tue cepts chia -300 VOLTS 
PYATE CURRENTS co oe ce eee 50 AMPERES 
PLATE. DISSIPATION ees Pil... 20,000 WATTS 
GRID DISSIPATION Be urate antes 100 WATTS 
PURSES ENGTH Tate ee Sit, See Note 2 
DUTYREAGTOR Mate ads gone ees cas See Note 2 


1. Dissipation values shown are average. 

2. Pulse length, peak current, and duty are inter-related. 
See PULSE DERATING CHART. The anode current 
values shown are average during the pulse. 


TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual 
measurement. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias 
and plate voltages is assumed. If this procedure is followed, there will be little variation in output power 


when the tube is changed,even though there may be some variation in grid current. The grid current which 
the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations 
in current. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater Current, at 16.0 volts 
Cathode Warmup Time ........ 
Interelectrode Capacitances (grid grounded) ' 
Cin 
COMES wisi haved doativatl ale wacs) s 
CPR esas eelet hae ies oftlle: che “> 


SSS Lele) £..E es 6) 86. 8) Oe 6.) ee. € 


Min. Max 
«ee ea vires Means A nae 1204 Den 
See Meiers ae ee 3.0 ---- Min. 
eee ott MEI FS Ig od bt 75.0 84.0 pF 
> OS, A ee eee oe 19.0 23.0 -pF 
Beh ehh alia ee Ap ee --- 0.15 pF 


1, Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 
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APPLICATION 


MOUNTING & SOCKETING - Part numbers of 
available EIMAC collets are listed under ME- 
CHANICAL. These collets may be soft-soldered 
to appropriate VHF line or cavity elements. The 
collets provide low-inductance connections be- 
tween tube and circuitry and serve to draw off a 
portion of the heat released during normal opera- 
tion. The tube may be mounted in any position, at 
the convenience of the equipment designer. 


HEATER-CATHODE OPERATION - The _ nom- 
inal heater voltage for the 8963 is 16.0 volts and 
should normally be held within plus or minus five 
percent of this value for good life and stable per- 
formance. Regulation to a tolerance better than 
+5% normally will be beneficial as regards life 
expectancy, and if variation can be held to +1% 
then the voltage can be reduced to as low as 15.2 
volts, for greatest life expectancy. When this is 
done, however, voltage should be set and moni- 
tored with a (true rms-responding type) voltmeter 
of high accuracy. 

For pulse service, the full nominal value of 
16.0 volts should be used on the heater. 

The oxide coated unipotential cathode must be 
protected against excessively high emission cur- 
rent. The maximum rated dc input current (anode) 
is 5.0 Adc for all types of operation except pulse. 
Rated heater voltage should be applied for a mini- 
mum of 3 minutes before other operating voltages 
are applied. If reduced heater voltage is being 
used, with close voltage regulation, a warmup 
time of longer than 3 minutes should be allowed. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air flow is estab- 
lished before application of electrical power, in- 
cluding the heater. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal plate voltage. 


COOLING - The maximum temperature rating for 


the base seals and envelope of the 8963 is 250°C, 


and for the anode core 275°C. Sufficient forced- 
air cooling must be provided so these ratings are 
not exceeded. Minimum air flow requirements, for 
35°C inlet air, at sea level and at 10,000 feet 
elevation, are shown in the table, for air flowing 


in a base-to-anode direction. The pressure drop 
values shown are for the anode cooler only and do 
not include any losses which may occur with any 
specific chimney or socketing arrangement. In 
cases where the tube base is not directly in the 
anode cooling air stream, special provision must 
be made for separate base cooling. 

Air cooling should be applied before or simul- 
taneously with the application of heater voltage 
and should normally be maintained for a short 
period of time after all voltages are removed to 
allow for tube cool-down. Where long life and con- 
sistent performance are factors, cooling in excess 
of minimum requirements is normally beneficial. 


SEA LEVEL 
Dissipation Air Flow Approx. Press. 
Anode kW CFM Drop, In. H20 


0.45 
1.0 
1.8 
2.8 
4.1 


10,000 FEET ALT. 


12.0 365 
14.0 533 
16.0 740 
18.0 950 
20.0 1200 


INPUT CIRCUIT - When the 8963 is operated as 
a grounded-grid rf amplifier, the use of a matching 
network in the cathode circuit is recommended. 
For best results with a single-ended amplifier, 
and depending on the application, it is suggested 
the network have a ‘‘Q’’ of at least 2, and higher 
if possible. 


X-RADIATION HAZARD - High-vacuum tubes 
operating at voltages higher than 10 kilovolts pro- 
duce progressively more dangerous X-radiation as 
the voltage is increased. The 8963, operating at 
the voltage and current levels for which it is 
rated as a switch tube or pulsed regulator, is a 
potential X-ray hazard. Only limited shielding is 


afforded by the tube envelope. Moreover, the X- 
radiation level can increase significantly with 
aging and gradual deterioration, due to leakage 
paths or emission characteristics as they are ef- 
fected by the high voltage. X-ray shielding may 
be required on all sides of the tube to provide 
protection throughout its life, and periodic checks 
on the X-ray level should be made. If there is any 
doubt as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. If it has been determined that shielding is 
normally required, the equipment should never be 
operated with interlock switches ‘‘cheated’’ and 
cabinet doors open in order to be better able to 
locate an equipment malfunction as X-ray ex- 
posure may result. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate over-current 
interlock it is good practice to protect the tube 
from internal damage which could result from 
occasional plate arcing at high plate voltage. 

In all cases some protective resistance, at 
least 10 ohms, should be used in series with the 
tube anode to absorb power supply stored energy 
in case a plate arc should occur. In pulse ser- 
vice, where stored energy is high, it is recom- 
mended that some form of electronic crowbar be 
used which will discharge power supply capaci- 
tors in as short a time as possible following in- 
dication of start of a plate arc. 


HIGH VOLTAGE - Normal operating voltages 
used with the 8963 are deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 


8963 Sno 


wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 8963, 
are specifically designed to generate or amplify 
radio frequency power. There may be a relatively 
strong rf field in the general proximity of the 
power tube and its associated circuitry--- the 
more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


SPECIAL APPLICATIONS - For information on 
complete UHF-TV cavity amplifier assemblies, or 
if it is desired to operate this tube under condi- 
tions widely different from those given here, 
write to the Application Engineering Dept., Power 
Grid Tube Division, EIMAC, Division of Varian, 
301 Industrial Way, San Carlos, California, 94070 
for recommendations. 
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CURVE #4558 
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NOTES: 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2. CONTACT SURFACE, 


ANODE 


SQM KHZ;A 


THE TLR, OF THE GRID AND CATHODE 
CON SHALL NO 
EXCEED 040 WITH RESPECT fo THE 
HEATER AND ANODE CONTACT SURFACES 
WHEN THE LATTER SURFACES ARE 
ROTATED ON ROLLERS AT THE POWTS 
INDICATED BY THE ARROWS / 


GRID cipal. Dede Miele ib a i) 
CATHODE: HEATER 


HEATER SO Se LES we PAG 
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EIMAC 
Division of Varian 
San Carlos, California 


EIMAC and EIA 
POWER GRID TUBE NUMBER 
CROSS-REFERENCE LIST 


JULY 1, 1969 


(Effective 7-1-69) © 1965, 1968, 1969 by Varian Associates Printed in U.S.A. 


E1imac No. 


KY21A. 
RX21A . 
2-01C 

2-25A 

2-50A . 
yo be 0| Ba 
2-240A . 
2-450A . 
2-2000A 
2C39A . 
2C39WA . 
2X1000A . 
2X3000F . 
3024. . 
3-200A3 
3-400Z . 
3-500Z . 
3-1000Za*.. % 
SCPNI10A5 . 
3CPX100A5. 


3CV30,000A1. . 
3CV30,000A3 . . 
3CV30,000H3 . . 


3CW5000A1 . 
3CW5000A3 . 
S3CWS5000F 1. 


3CW5000F3.. . 


3CWS5000H3 . 


3CW10,000A3. . 
3CW10,000H3. . 
3CW20,000A1. . 
3CW20,000A3. . 
3CW20,000A7. . 
3CW20,000H3 . . 
3CW25,000A3 . . 
3CW30,000H3 . . 
3CW40,000H3 . . 


3CW100,000H3 
3CX100A5 
3CX100F5 


3CX1000A7... 


3CX2500A3 . 
3CX2500F3 . 
3CX2500H3 . 
3CX3000A1 . 
3CX3000A7 . 


3CX3000F1..... 


3CX3000F7 . 
3CX5000A3 . 
3CX5000H3 


3CX10,000A1. . 
3CX10,000A3. . 
3CX10,000A7 . 

3CX10,000H3 . 

3CX15,000A3 . . 
3CX15,000H3 . . 
3CX20,000A3 . . 
3CX20,000H3 . . 


4-65A . 
4-125A. . 
4-250A. . 
4-400A . 
4-1000A 
4CNI5A 


EIA No. 


2C039A 
2C39WA 


3024 

092 

8163 

8164 

7815 
7815R/8745 


8240 
8242 
8241 
8243 


7289 
8250 
8283 
8161 
8251 


-<-<-- 


8238 
8239 
8162 


8158 
8159 
8160 


8165 
4D21 
5D22 
8438 
8166 


EIMAC 


EIMAC 


E1mac No. 


4CPX250K . 
4CS250H . 
4CS250HA 
4CV 1500B 
4CV8000A . 
4CV20,000A 
4CV35,000A 
4CV50,000E 


4CV100,000C . 
4CV250,000A . 
4CV250,000V . 


4CWS800B . 
4CWS800F . 
4CW2000A . 
4CW10,000A 
4CW25,000A 
4CW50,000E 


4CW100,000D . 
4CW250,000A . 
4CW250,000V . 


4CX125C . 
4CX125F . 
4CX250B . 
4CX250F. . 
4CX250FG . 
4CX250K. . 
4CX250M . 
4CX250R . 
4CX300A . 
4CX300Y . 
4CX350A . 
4CX350F . 
4CX600B . 


4CX600F.. . 


4CX600J . 
4CX1000A 
4CX1000K 
4CX1500A 
4CX1500B 
4CX3000A 
4CX5000A 
4CX5000J 
4CX5000R . 
4CX10,000D 
4CX15,000A 
4CX15,000J 
4CX35,000C 
4D21A . 
4PR60B 
4PR60C 
4PR65A . 
4PR125A . 
4PR250C . 
4PR400A . 
4PR1000A 
4PR1000B 
4W300B 


4W20,000A . . . 


4X150A 
4X150D 
4X150G 
4X500A . 
5-125B . 
5-500A . 


EIA POWER GRID TUBE 


to EIA 


E1mac No. 


5CX1500A 
5C X3000A 
6C21. 
eu lige 
SO 
35TG 
75TH 
(one 
100R. 
100TH . 
100TL . 
192 Lee. 
BZA RES ¢ 
we x 
172A. 
175A. 
177A. 


177WA .. . 


EIA No. 


2C39A . 


2C39WA 
4D21. 


4D21A . 
4E27A . 


5D22. 
6C21. 
cach oe 
35T . 
35TG 
75TH 
POUL 


“TUF Ng ieoae 
ROOTS 2 
L674 ts ie 
ort as 
200TH 77. 
250TL . 


253 


304TH. . 
304TL . 
450TH . 


450TL . 


575A. 
592 
673 


826 . 
869B . 
869B/L 


1000T . 
1500T . 
2000 | “en. 
SOG7A sre 


6155 . 
6156 . 


6549. . 


6569 . 


6580 25.0% 


Tat Ls: 


E1mac No. 


2C39A 
2C39WA 
4-125A 
4D21A 
5-125B 
4-250A 
6C21 
25T 
35T 
35TG 
75TH 
Lois 
100TH 
100TL 
152TH 
152n 
250TH 
2007TL 
253 


304TH 
304TL 


450TH 
450TL 
575A 
3-200A3 
673 
750TL 
826 
869B 
869B/L 
1000T 
1500T 
2000T 
5867A 
6155 
6156 
6549 
6569 
6580 


EIA 


EIA No. 


6696A . . 
6697A . . 


6/75. 


6884. . 


6894 . 
6895 . 
7034 . 
7035 . 
7203 . 
7204. 
7 pean | 
1iaskey 
7480 . 
(52ie. 


WOOOW, <. 


7698 . 
7815. 


/818hee a 


7843 . 


8020 .aar": 


8158 . 
8159. 


8160. 
8161. 
8162. 
8163 . 
8164 . 
8165. 


S166. ecm. 


8167 . 
8168 . 
8169 . 
8170. 


B17 OWirse aren 


Bava 
8172. 
8173 . 
8187 . 
8188 . 


CROSS-REFERENCE LIST 


to EIMAC 


E1imac No. 


6696A 
6697A 
6775 

6884 

6894 

6895 
4X150A 
4X150D 

4C X250B 
4CX250F 
7211 
3CX100A5 
7480 

7527 
4CX250R 
7698 
3CPN10A5 
3CPX100A5 


7843 
100R 


3CX10,000A1 
3CX10,000A3 


3CX10,000A7 
3CX2500A3 
3CX3000F7 
3-400Z 
3-1000Z 
4-65A 
4-1000A 
4CX300A 
4CX1000A 
4CX3000A 
4CX5000A 
4CX5000R 
4CX10,000D 
4X150G 
4W20,000A 
4PR65A 
4PR400A 


EIA No. 


8189 . 
8238 . 
8239 . 
8240 . 
8241. 
8242. 
8243 . 
8244 . 
8245. . 
8246. . 
8247 . 
8248 . 
8249 . 
8250 . 


8251 . 
8252 . 


8252W . 


8281. 
8283 . 
8295 . 
8295A . 
8321. 


SSeccan. 


8349 . 
8351 . 
8352 . 
8432 . 
8438 . 
BIG ns 
8561. . 
8576 . 
8590 . 
S621; 
8660 . 
8745 . 
8755 . 
8756 . 
8757 . 
8809 . 


E1mac No. 


4PR1000A 
3C X3000A 1 
3C X3000F 1 
3CWS5000A1 
3CWS5OO00F 1 
3CW5000A3 
3CWS5000F3 
4CW2000A 
4CX250K 
4C X250M 
4PR125A 
4PR250C 
4W300B 
3CX100F5 
3C X2500F 3 
4PR60B 


4PR60C 
4CX15,000A 
3C X1000A7 


172 

172A 
4CX350A 
4CX350F 
4CX35,000C 
4CV 100, 000C 
4CX1000K 
8432 

4-400A 

8533 

4C X300Y 
264 
4CPX250K 
4CX250FG 
4CX1500B 
3CPX100A5 
8755 

8756 

8757 
4CX600J 


8163 
Se ivi 3-400Z 


° .N CARLOS HIGH-MU 
NE OR TA POWER TRIODE 


The EIMAC 8163/3-400Z is a compact power triode intended to be 
used as a zero-bias Class-B amplifier in audio or radio-frequency applica- 
tions. Operation with zero grid bias simplifies associated circuitry by elimi- 
nating the bias supply. In addition, grounded-grid operation is attractive 
since a power gain as high as twenty times can be obtained with the 8163/3- 
400Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 

Races gem een ee a cae ee ey wt Te BO volts 

Current - - - - - - - = = +=  - 14,5 amperes 

Amplification Factor (Average) - - - - - 200 
Interelectrode Capacitances (Average): * 

Grid-Filament emer ae (e  Tiky LAR a eee io oe 9) 

® eM late te 1 ee ee eee ee a ee tn Tce ce Ae Dr 

Binte-hilament 995°) i) nam cis ae ay y= & => 60,07 pk 
Frequency for Maximum Ratings - - - - - - 110 MHz 
MECHANICAL 
Base NN Silas wheal hide <i setts eB eats Sd Bacay 7 Ae ad eial. Os ELI Deca al 
Basing - - - - = * 5 = = =#= = # = = = = = © = See Drawing 
Mounting Position we ee ee ell llhLCUlCl Cl CSV rtical, base down sor up 
EOD esata) in Pera et ee ee =e en Se = Radiation and Forced Air 
Heat-Dissipating Plate Connector - - - - - - -  -  - Supplied mounted on tube 
Recommended Socket - - - - - - = - - - - += = =  EIMAC SK-410 
Recommended Chimney - - - - - - - - = = = = =  EIMAC SK-416 
Maximum Operating Temperatures: 

Pigte Seal aes: 0 Seenmes) Raa Se) alm SM Vite wean. Pte a any aie 225°C 

Base Seals - - - - - - SE MN Mn let Nn heen one 200°C 
Maximum Over-all Dimensions: 

PICIO Te Rome ge a me Rone os wiloty foe Tet eege fm = ew gion) ee OR CHEE 

Diameter Wis & im EARN eT ital AL 0E 8 1 Ae Se Sie om elie, oes BO ees 
eC fete) ee a ee ee ee 7 ounces 

& *In Shielded Fixture 


(Effective 5-1-68) © 1961, 1967, 1968 by Varian Printed in U.S.A. 


se hart 3-400Z 


R-F LINEAR AMPLIFIER 
GROUNDED-GRID, CLASS-B 


MAXIMUM_RATINGS 


DC PLATE VOLTAGE- - - - - 3000 VOLTS 
DC PLATE CURRENT - - - - - 0.400 AMP 
PLATE DISSIPATION - - - -— - 400 WATTS 
GRID DISSIPATION - - - - - 20 WATTS 

TYPICAL OPERATION (Minimum Distortion Products 

at 1 KW PEP Input) 

TYPICAL OPERATION (Single-Tone Conditions) OC. Plate Voltage. «=. =) 0) = = en 2500 Bvolis 
DC Plate Voltage - - - = - - 3000 volts Zero-Sig DC Plate Current* - - - - 73 ma 
Zero-Sig DC Plate Current* - - - - 100 ma Single-Tone DC Plate Current at) tae hx 400 ma 
Max-Sig DC Plate Current - - - - 333 ma Single-Tone DC Grid Current - - - - 142 ma 
Max-Sig DC Grid Current Pe el 120 ma Two-Tone DC Plate Current - - - - 274 ma 
Driving Impedance - - - - - - 122 ohms Two-Tone DC Grid Current - -— - 82 ma 
Resonant Load Impedance - - -  - 4750 ohms Peak Envelope Useful Output Power -~ - 560 watts 
Max-Sig Driving Power - - - -— - 32 watts Resonant Load Impedance - - -  - 3450 ohms 
Peak Envelope Plate Output Power -~ - 655 watts Intermodulation Distortion Products - - —35 

TYPICAL OPERATION (Minimum Distortion Products 
TYPICAL OPERATION (Minimum Distortion Products) at 1500 Volts Plate Voltage) 
DC Plate Voltage - - - - -  - 2000 volts DC Plate\Voltage .- =) 2% - - =, 1500 volis 
Zero-Sig DC Plate Current* - - -— - 62 ma Zero-Sig DC Plate Current* - - -— - 46 ma 
Single-Tone DC Plate Current lees!) Be 400 ma Single-Tone DC Plate Current =  “s. 400 ma 
Single-Tone DC Grid Current- - -— - 148 ma Single-Tone DC Grid Current- - -— - 163 ma 
Two-Tone DC Plate Current - - - - 265 ma Two-Tone DC Plate Current - - -— - 265 ma 
Two-Tone DC Grid Current - - -— - 87 ma Two-Tone DC Grid Current - - - - 92 ma 
Peak Envelope Useful Output Power -~ - 445 watts Peak Envelope Useful Output Power -~ - 300 watts 
Resonant Load Impedance - - -  - 2750 ohms Resonant Load Impedance - - -  - 1620 ohms 
Intermodulation Distortion Products - - —40 db Intermodulation Distortion Products - - —37d 
PE a a a a 

TYPICAL OPERATION (Sinusoidal Wave, 
A-F AMPLIFIER Two Tubes, Grid Driven) 

DC Plate Voltage - - - - ‘= = 3000 volts 
OR MODULATOR, CLASS-B DC Grid ett 2. (ieee 0 volts 

Zero-Sig DC Plate Current* - - = 200 ma 
MAXIMUM_RATINGS (PER TUBE Max-Sig DC Plate Current - - - - 666 ma 
DC PLATE VOLTAGE- - - - - 3000 VOLTS ates Le Grid Current) saan s s=2 ois ev! gt 

riving Power - - - - - - - watts 

DC PLATE CURRENT - - - - - 0.400 AMP Peak A-F Driving Voltage (per tube) -~ - 88 volts 
PLATE DISSIPATION - = ; a 9 400 WATTS Load Resistance, Plate-to-Plate  - - - 9500 ohms 
GRID DISSIPATION’ - - - - - 20 WATTS Max-Sig Plate Output Power - - - - 1310 watts 
a Se a Ea a a AS LS i a Daa aE a a 
R-F POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR, CLASS-C ee Bag pees - - = - - += 3000 volts 

DC Plate Current - - - - - 333 ma 
MAXIMUM_RATINGS DC Grid Voltage - - - - - - —75 volts 
DC PLATE VOLTAGE- - - - - 4000 VOLTS DC.-Grid' ‘Current o-oo 130 ma 
DC PLATE CURRENT- - - - - 0.350 AMP Peak R-F Grid Voltage - - - - - 187 volts 
PLATE DISSIPATION - - - - - 400 WATTS Grid Driving Power - - - - - - 25 watts 
GRID DISSIPATION ~ - - - - - 20 WATTS Plate Output Power - - - - - - 730 watts 
R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED DC HE Voltage’ §5°hi- Bie on Rieites SSO00 volts 

DC Plate Current - - - - - - 245 ma 
MAXIMUM_RATINGS DC Grid Voltage - - - - = - —90 volts 
DC PLATE VOLTAGE- - - - - 3000 VOLTS DC Grice CUurbeIni ny Ht aorta!) oan 100 ma 
DG PLATE*CURRENIi=)| =) 7-5 =a 2 = 0.275 AMP Peak R-F Grid Voltage - - - - - 185 volts 
PLATE DISSIPATION - - - - - 270 WATTS Grid Driving Power- - - -— - 18 watts 
GRID DISSIPATION - - - -— - 20 WATTS Plate Output Power- - - - - - 550 watts 


NOTE: In most cases, ‘TYPICAL OPERATION’ data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow- 


ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of ‘‘Useful’’ output power as opposed to ‘‘Plate’’ output 
power. Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load. 


*Approximate Value 


APPLICATION 


Mounting — The 3-400Z must be operated 
vertically, base up or base down. A flexible con- 
necting strap should be provided between the 
heat dissipating plate connector and the exter- 
nal plate circuit. The tube must be protected 
from severe vibration and shock. 


Cooling — Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature be- 
low 225°C. When using the EIMAC SK-410 Air- 
System Socket and SK-416 Chimney, a mini- 
mum air flow rate of 13 cubic feet per minute 
at a static pressure of approximately 0.13 inch 
of water at sea level is required to provide ade- 
quate cooling at an inlet air temperature of 55°C. 
At higher inlet air temperatures, higher alti- 
tudes, or at frequencies above 30 MHz, the air 
flow rate must be increased to give equivalent 
cooling. Cooling air must be supplied to the tube 
even when the filament alone is on during 
standby periods. 

When a socket other than the SK-410 is used, 
provisions must be made for equivalent cooling 
of the base, the envelope, and the plate lead. In 
all cases, air flow rates in excess of the mini- 
mum requirements will prolong tube life. 


Class-C Operation — Although specifically 
designed for class-B service, the 3-400Z may be 
operated as a class-C power amplifier or oscill- 
ator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-400Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 


hnet 3-400Z — 


volts or below by employing only grid-leak bias. 
If driving power fails, plate dissipation is then 
kept to a low value because the tube will be op- 
erating at the normal static zero-bias conditions. 


Filament Operation—The rated filament volt- 
age for the 3-400Z is 5.0 volts. Filament voltage, 
as measured at the socket, must be maintained 
within the range of 4.75 to 5.25 volts to obtain 
maximum tube life. 


Intermodulation Distortion — Typical Oper- 
ating conditions with distortion values included 
are the result of data taken during actual opera- 
tion at 2 megahertz. Intermodulation values 
listed are those measured at the full peak en- 
velope power noted. As the driving signal level 
is reduced, distortion products remain at the 
listed value, or better, below original peak enve- 
lope power level. 


Input Circuit — When the 3-400Z is oper- 
ated as a grounded-grid r-f amlpifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a “Q” of five or more. 


Special Applications—If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid Tube 
Marketing, EIMAC, Division of Varian, 301 In- 
dustrial Way, San Carlos, California, for infor- 
mation and recommendations, 


3-400Z OUTLINE DRAWING AND PIN CONNECTIONS 


NOTE: 
BASE PINS 


BOTTOM VIEW 


ARE SO ALIGNED THAT 
THEY CAN BE FREELY INSERTED INTO 
A GAUGE 1/4" THICK WITH HOLE DIAS. 
OF .204 LOCATED ON THE TRUE T 
ERS BY THE GIVEN DIMS. (L) © Wo. 


DIMENSIONS IN INCHES 


EE BET 
[3-96 Oo] 
7450.| 738 0.| | 

Renu 


u 


000S 0007 


V — LNIWIND ILV 1d 
gid — qzqNnnoud 


SOLLSIHALOVUVHO 
INSHWNOD INYLSNOO 
TWOIdAL 


Z007 -€ OWWIA 


SauadW 


S2uadWV — LNIYIND Giud — — — 


SL10 


A — ADSVLIOA aid 


0008 


-OL-IJLV 1d 


0002 


000T 


; i 
$ : 
pes 
ES oan 
} bee booed 
; 

onan 


SLIOA — JOVLIOA GIy9- OL-LNIWV 114 


3-400Z 


/Su104 ozt L=39VLIOA | ano= 


ono eternal 


LAN3IYIND GS — — — 
LNIYUND IALV Id 


SOLLSIHALOVYVHO 
ALWId TYWOIdAL 


Z00b-€ OWWI 


'SLIOA oz1= = TeRER A 


SLIOA—J9OVLIOA ALVI1d 


10 


SaaIdWV—LNIAIND 


hart 3-400Z — 


(® 


v0 


Bit 


VoCT=—41 


LN3YYND GYD — — — 
LN3YYND ILVId 
SOLLSIUSALOVHWHO 

INFYUNO LNYLSNOO 

ZOOv-E SVWIA 


rd 
~/ 


SLIOAOIN/494 


$0'°O (= a es es 0 0 ee 


LO © a oe ee oe ee es 


ra) 


HEH gg 


| Sz 


os 


SLIOA/?3 


SZ 


STL 


Ost 


SZl 


8159 


EI MA C 
Division of Varian 3CX10,000A3 


POWER TRIODE 


The EIMAC 3CX10,000A3 is a ceramic and metal power triode intended 
primarily for use as a power oscillator in industrial-heating applications. It is 
also recommended for use as a grounded-grid FM amplifier, as a conventional 
plate-modulated amplifier, or as a linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL Min. Nom. Max. 
Filament: Thoriated-Tungsten 
Voltage: = =) ceo omp, Gayl oie = = = 7.5 V 
irrenta a> - chao ote ee” 8 94 104 A 
RET C aD HeMCACLOT a! cn un amas ae nae ie = 20 
Interelectrode Capacitances, Grounded Cathode: 
fioltetsh- os <a et AB 58 apt: 
9 gi eee Oe ee re ae ee ber ihe Gee 
Beecpacky a) en) =. awe aN mee es Se em 30 38 pF 
Frequency for Maximum Tr atin See ee ae amerane ee p= Pe in a a me bee sy | oe 140 MHz 
MECHANICAL 
Maseh— a = = a Se Rw eS eee ee eee ee Coaxial 
i) Recommended Socket - - - - - - - - - - = = = = = = + = = =  EIMAC SK-1300 
Recommended Chimney - - - - - - - - - = - - = = = + = = = -  EIMAC SK-1306 
Operating Position - - - - - - - - - - - - - = = - = = Vertical, base up or down 
Olin sr em ee eam aim mm ayia) n'a a Ce ee fae eee S05 -) Forced air 
Maximum Operating Temperatures: 
Anode:Gores =) =) = a) = Se a eS ee ee ee 20K 
Ceramic-to-Metal Seals - - - - - - - = = = = = = = = = = = = 250°C 
Maximum Dimensions: 
Heients-) = oneemetee ny 0 ahipei ee la trad 8 eer la Pia ee note: Ho cae, 81S hin 
Diameter ea ew ee lel ha! les eel te lim) ee i oe we iw) wl Meiely on 7 in 
Net Weight) = =) = = S71 pet eee ee eae ee a ee eS 12 lb 
R-F INDUSTRIAL OSCILLATOR TYPICAL OPERATION, Optimum Load 
CLASS-C 
D-C Plate Voltage - - - - - 6000 7000 volts 
MAXIMUM RATINGS D-C Grid Voltage ash = Rar -575 -670 volts 
D-C PLATE VOLTAGE - - - 7000 VOLTS D-C Plate Current hee gals iw 4.0 4.0 amps 
D-C PLATE CURRENT - - - 4.0 AMPS D-C Grid Current = i=l = fo) = 610 670 mA 
PLATE DISSIPATION - - - 10 KW Plate Input Power ee 24 28 kW 
GRID DISSIPATION - - - - 250 WATTS Plate Output Power - - - - - 18.9 22.4 kW 
R-F POWER AMPLIFIER TYPICAL OPERATION 


GROUNDED-GRID, CLASS-C 


D-C Plate Voltage 6000 7000 volts 


MAXIMUM RATINGS D-C Grid Voltage - - - - -  -535 -625 volts 
>) D-C PLATE VOLTAGE - - - 7000 VOLTS OD-C Plate Current - - - - - 4.0 4.0 amps 
‘ D-C PEATE CURRENT - — - 4.0 AMPS D-C Grid Current Si Gye 545 530 mA 
PLATE DISSIPATION - - - 10 KW Driving Power - - - - - 3700 4100 watts 

GRID DISSIPATION - - - - 250 WATTS _ Plate Output Power - - - - - 20.5 24.5 kW 


(Effective 5-1-68) (© 1961, 1964, 1968 by Varian Printed in U.S.A. 


R-F POWER AMPLIFIER 
PLATE-MODULATED, CLASS-C 


MAXIMUM RATINGS 


TYPICAL OPERATION 


4000 5000 volts 
-480 -600 volts 


D-C Plate Voltage 
D-C Grid Voltage 


D=G PLATE, VOLTAGE= =  =- 5500 VOLTS D-C Plate: Current: (5a 705-5 a 3.0 3.0 amps 
D-C PLATE CURRENT - - - 3.0 AMPS D-C Grid Current ae ene Oe 660 550 mA 
PLATE DISSIPATION - - - 6.5 KW Driving Power - - - 2 es 530 515 watts 
GRID DISSIPATION - - - - 250 WATTS Plate Output Power - - - - - 9.7 12.4 kW 
R-F LINEAR AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-ABo 

D-C Plate Voltage - - - - - 6000 7000 volts 
MAXIMUM RATINGS Zero-Sig Grid Voltage* - - - - -270 -325 volts 
f-CarmaeevolaiaGe -) 0-1 27000" “VOLTS Max-Sig D-C Plate Current - - - 4.0 4.0 amps 
D-C PLATE CURRENT - - - 5.0 AMPS Max-Sig D-C Grid Current - - - 300 250 mA 
PLATE DISSIPATION - - - 12 KW Driving Power - - - - = 1900 2050 watts 
GRID DISSIPATION - - - - 250 WATTS Plate Output Power - - - - - 18 20 kW 


*Adjust to give 500 milliamperes zero-signal d-c plate current. 


Note: ‘‘TYPICAL OPERATION”’ data are obtained by calculation from published characteristics 
curves and confirmed by direct tests. No allowance for circuit losses, either input or output, has 


been made. 


APPLICATION 


Cooling - The maximum temperature rating forthe 
external surfaces of the 3CX10,000A3 is 250°C. Suf- 
ficient forced-air cooling must be provided to keep the 
temperature of the anode core and the temperature of 
the ceramic-metal seals below 250°C. Tube life is 
usually prolonged if these areas are maintained at 
temperatures below this maximum rating. Minimum 


110 


180 


270 


me 


448 


Plate** Pressure Pressure 
Dissipation Air Flow Drop (Inches Air Flow Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 
160 


air-flow requirements to maintain anode-core and seal 
temperatures below 225°C with an inlet-air tempera- 
ture of 50°C are tabulated. The use of these air-flow 
rates through the recommended socket/chimney and 
tube combination in the base-to-anode direction pro- 
vides effective cooling of the tube. 


260 


**Since the power dissipated by the filament is about 750 watts and since grid 
dissipation can, under some circumstances, represent another 250 watts, allow- 
ance has been made in preparing this tabulation for an additional 1000 watts dissi- 
pation. 


Filament Operation - The rated filament voltage 
for the 3CX10,000A3 is 7.5 volts. Filament voltage, 
as measured at the socket, should be maintained at 
this value to obtain maximum tube life. In no case 
should it be allowed to deviate from the rated value 
by more than five percent. 


fe} h Indicates change from sheet dated 7-1-61 


Special Applications - If it is desired to operate 
this tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
EIMAC Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and recom- 
mendations. 


REF [ MIN. | MAX. | q 
Tal__| 6.928 | 7.050 | 
Siliamadend {856.5 BSS 
iGahiaegeah bon raomal mactegny 
ae ee 
Fenland (snseas 7s 
Tai i 
fits seeiee [Ge tee 
Ly a 
rw | 3.950 | 4.300 __ 
In| [2412 | 2768 _| 
re [|__| 8.250 | 8.750 __ 
a a 
si | @esbena| 13.412 [13.766 0 
ers] Cyaan 


ANODE 


DO NOT CONTACT 


GRID 


FILAMENT 


DO NOT CONTACT 


* CONTACT SURFACE 
ALL DIMENSIONS IN INCHES 


3CX 10,000A3 hott enemas 


3CX10,000A3 


best 


0008 


0009 


SaUadWV — LN3YYND ILV1d 
sauadWV — LN3YYUND alu ———-—-—-—-—— 


SOLLSTHALOVUWHO 
LNAYYNO INYISNOOD 
TYOIdAL 


€VO00'0IXO& OVNI 


ev 


SLIOA — JOVLIOA ALV 1d 


sell 


007— 


pa o0z— 


— 002 


007 


009 


SLIOA — JDVLIOA ald 


3CV30,000H3 


EI MAC 
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pth BS ope aen | is VAPOR-COOLED 


POWER TRIODE 


The EIMAC 3CV30,000H3 is a vapor-cooled, ceramic-metal power triode 
designed primarily for use in industrial radio-frequency heating service. Its vapor- 
cooled anode is conservatively rated at 30 kilowatts of plate dissipation when c 
mounted in an EIMAC BR-200 boiler. 
Full input of 60 kilowatts is permissible up to 100 megahertz. Large re- 


serve emission is available from its one kilowatt filament and the grid structure 
is rated at one ampere making this tube an excellent choice for severe applica- 


tions. 


It is also recommended as an audio amplifier, a conventional plate-modu- 
lated amplifier or as a linear amplifier in new equipment designs. 


GENERAL CHARACTERISTICS 


(Effective 5-1-68) (© 1968 Varian 


ELECTRICAL 
‘Filament: Thoriated-Tungsten Min. Nom. Max. 

Mouagel = = = + = ==: = te 6.3 V 

Mument = = = © © es, 2) © + = 152 Le A 
Ampiiication Factor «- -<--<--9-) s+ --- 20 
Interelectrode Capacitances, Grounded Cathode: 

Grid-Filament - - - - - - - - = 48 58 pF 

Plate-Filament - - - - - - - - - be 1:5 pF 

Grid-Plate - - - - - - - - - = 30 38 pF 
Frequency for Maximum Ratings - - - - - - - - - - - - - 100 MHz 
MECHANICAL 
Filament Connections - - - = - = -< = = = © © 2+ = 2s ,2¢ s+ © s 2 s« © = Flexible Leads 
Grid Connection - - - - - - - = = = = 5 2= = 2 5 2 2 5 = 2 = 2 2 fe Terminal Ring 
Recommended Boiler - - - - - - - = = = = 2 © 2 5 = 2 = 2 = 2 = = EIMAC BR-200 
Operating Position - - - - = - -'= - = = = -+ = = = = = - - = = = =» Vertical, Base up 
Cooling Se an? SR a a a ee Vapor and Forced air 
Maximum Operating Temperatures: 

Ceramic-to-metal Seals - - - - - - = = = = © = = 2+ = = 2 2+ © 2 2 + = 250°C 
Meenum LAMenSiONS: c= 4— j= Se ee = ee a aed ee er a ee eae See Outline 
Net Weight STV eiere tee Greet Rete Mim tm! aE Wega hm aw oe te! ate Se es) we) SA) = 1 8 pounds 
RF INDUSTRIAL OSCILLATOR TYPICAL OPERATION 

‘ DC Plate Voltage - - - - - - 7000 10,000 volts 

Class-C (Filtered DC Power Supply) He plata Carrentie cn. =e 6.0 6.0 amps 

DC Grid Voltage - - - - - -  -600 -800 volts 

MAXIMUM RATINGS DC Grid Current - - - - - -  .66 .315 amps 

Dc PLATE VOLTAGE - -.- - = 10,000 VOLTS he Reus Grid Voltage - : ‘ pe Sse poe 
DC PLATE CURRENT - - - - - - 6.0 AMPS Dareh aise Beatty et ee ne 60 kW 
BC GRID CURRENT <5 = o> cro (sO (AMPS Plate Dissipation - - - - - - 12 18 kW 
PAPE INeu toe ON cre = = = ae OO” RW Plate Output Power - - - - - 30 42 kW 

PLATE DISSIPATION - - - - - - 30 KW Approximate Load Impedance - - 600 750 ohms 


Printed in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER 


PLATE-MODULATED 
Class-C 


MAXIMUM RATINGS 


DGsPLATE VOLTAGE 7 f= 9 - = = = 7000 VOLTS 
DC PLATE CURRENT - -- - - - - 5.0 AMPS 
PLATE DISSIPATION - - - - - - 20 KW 
GRID DISSIPATION - *-f- =-=-fr-r = 500 WATTS 
AUDIO AMPLIFIER 

OR MODULATOR 

Class-AB, 

MAXIMUMIRATINGS _ 

DC PLATE VOLTAGE - - - - - - 10,000 VOLTS 
DG] PEATECURRENT = = =) = -) = 6.0 AMPS 
PLATE DISSIPATION - - - - - - 30 KW 
GRID DISSIPATION - - - - - - -= 500 WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - - - 5000 7000 ~volts 
DC Grid Voltage - - - - - -600 -820 volts 
DC Plate Current - - - - - 5.0 5.0 amps 
DC Grid Current - - - - = 600 600 mA 
Driving Power - - - - - - 600 750 watts 
Plate Output Power - - - - 17.8 27.5 kW 
TYPICAL OPERATION (two tubes) 

DC Plate Voltage - - - - - 6000 9600 volts 
DC Grid Voltage*- - - - - -280 -480 volts 
Zero-Sig Plate Current - - - 5 -25 amps 
Max-Sig DC Plate Current - - 4.2 3.1 amps 
Max-Sig DC Grid Current - - 145 42 mA 
Peak Driving Voltage- - - - 480 590 volts 
Drive Power - - - - = = 140 50 watts 
Plate-to-Plate Load Resistance - 1300 2740 ohms 
Power Output - - - - - - 31 36 kW 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. No allowance for circuit losses has been made. 


APPLICATION 
ELECTRICAL 


Filament The rated filament voltage for the 
3CV30,000H3 is 6.3 volts. 


measured at the socket, must be maintained at 6.3 


Filament voltage, as 


volts plus or minus five percent for maximum tube 
life and consistent performance. 

Control Grid Operation The grid current rating 
iS one ampere dc. This value should not be exceeded 
for more than very short periods such as during tuning 
and over-current protection in the grid circuit should 
be provided. Ordinarily it will not be necessary to 
operate with more than 0.4 to 0.6 amperes grid cur- 
rent to obtain reasonable efficiency. In industrial 
heating service with varying loads, grid current 
should be monitored continuously with a dc current 
meter. The maximum grid dissipation rating is 500 
watts. 

Plate Operation The maximum plate input pow- 
er rating is 60 kilowatts at 10,000 volts and 6.0 
amperes dc. This rating applies for Class C ampli- 
fier or oscillator service and for Class AB applica- 


tions. When used as a plate modulated rf amplifier, 
input is reduced to 7000 volts at 5.0 amperes dc. 
Maximum input may be exceeded for short periods 
during tuning without exceeding plate dissipation 
ratings. 

Plate over-current protection should be provided 
to remove plate voltage quickly in the event of an 
overload or an arc-over at the load. In addition, current 
limiting power supply resistors should be used. These 
precautions are especially important in industrial 
service with its wide variations in loading. 

Spark gaps from plate to ground should be used 
to prevent transient voltages from flashing across the 
tube envelope during any fault conditions. 

Special Application If it is desired to operate 
this tube under conditions widely different from those 
given here, write to Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San Carlos, 
California, for information and recommendations. 


3CV30,000H3 bar —- 


MECHANICAL 


Mounting The 3CV30,000H3 must be mounted 
vertically, base up in an EIMAC BR-200 boiler. It 
is very important that the boiler tube assembly be 
mounted vertically, the water be maintained at the 
suggested level, and that the flange of the tube makes 
a vapor-tight seal against the rubber ‘‘O’’ ring and 
boiler. 

Cooling Cooling is accomplished by immersion 
of the anode in a distilled water-filled BR-200 boiler. 
The energy dissipated at the anode causes the water 
to boil and be converted into steam. Steam is carried 
away by convection to the condenser where it is 
cooled and condenses into water. Condensate is then 
returned to the boiler. 

The boiling action maintains the anode surface 
100°C. In a properly 
designed system (such as the 3CV30,000H3 and 
BR-200) it is unlikely that anode surface temperature 


temperature at approximatel 


will ever exceed 125°C — well below the rated max- 
imum for the tube —- even at full plate dissipation 
levels. 
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The water in the boiler must be maintained at a 
constant level, just below the top of the anode fins. 
This level is marked on the boiler. A recommended 
system for assuring constant water level is shown in 
the system diagram below. This system incorporates 
an EIMAC CB-202 Control Box to sense water level 
and a small reservoir to supply make-up water on 
demand. In the event of a drop in system water level, 
a switch is closed in the control box, energizing a 
solenoid water valve in the line from the reservoir. 
When the make-up water brings the system back to 
the proper level, the switch is opened, de-energizing 
the solenoid valve. A second switch in the CB-202 
Control Box senses a lower, danger level and can be 
used to actuate an alarm or shut down the system. 

For reliable operation, it is essential that the 
Control Box be mounted so that the level sensed is 
the actual level in the boiler. 

Separate cooling of the tube base is required and 
is accomplished by directing 100 CFM of cooling air 
into the base structure from the top of the socket. 
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DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


1M. | MAX. | 
Ea aie 
bia | 895 
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POWER-TETRODE 


The Eimac 4CV20,000A is a vapor-cooled, ceramic-metal, power tetrode designed 
for use as an oscillator, modulator, or amplifier in audio and radio-frequency 
applications. The vapor-cooled anode is conservatively rated at 20 kilowatts of 
plate dissipation when mounted in an Eimac BR-200 boiler. 


A pair of these tubes in class AB, audio frequency or radio frequency linear 


amplifier service will deliver 35 kilowatts output. The frequency for maximum 
ratings is 30 megacycles; operation to 110 megacycles is possible at reduced input. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltages sive sineat Baie en) ow ee 5 V 
Current: = ==" 03 =f =F - =) 18 78 +A 
Amplification Factor (Grid-Screen) - - - - - - = 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input =) fg) ees ai = 108 522500 
Output  =78-° b=" =f ete em = =) 18 23 pF 
Feedbacks  (-2e= <8aa) fei eae = te = = «1.0 pF 
oO Direct Interelectrode Capacitances, Grounded Grid: 
Input <4 i-" Se  eamere =) =) = || °48 58 pr 
Output}e <9 Gave = Pte er 18 23, pF 
Rasdbacl i ramen en ee) ee 1200 pr 
Frequency for Maximum Ratings - - - - - - - - = = 30 MHz 
MECHANICAL 
TEYEMSTS) occ eae CRIN eh 5 eT ls Chai lee toe ee Ve tae Moe bn ek re Special, Concentric 
Recommended Socket - - = = = = = = = = © = = wf =e fF Eimac, SK=300A 
Recommended Boiler - - - = = = = = = = = = = = = - = = = Eimac, BR-200 
Operating Position - - - - - - - = = = = = = = = = = = = = Axis vertical, baseup 
Gooling 9 =. <i =) at a aa = ae a a ie = Vapor &) Forcedvair 
Maximum Seal Temperature - - - = - = - = = = = = = = = = = = = = = 250° C 
Maximum Anode Core Temperature - - - - - = = = = = = = = = = = = = = 250° C 
Maximum Over-all Dimensions: 
Height Cap a awa, a mt a aN ie Pim) le et me ee ONS seen 
Diameter - - - = = = = = = = = = = = = = = = = = = 721 on en 
BELA WV CLPNL (= Ce Peee Pet ele oe Dae erg Ven Be an me mB mee ma 21 lbs 
RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony TYPICAL OPERATION (Below 30 Mc) 
MAXIMUM RATINGS 
DC PLATE VOLTAGE (to 30 Mc) - - 7500 VOLTS po sees ad rae ea) each Basia Ho Aes 
(30-60 Mc) - - 7000 VOLTS pc Grid Voltage - - - -290 -300 volts 
(60-110 Mc) - - 6500 VOLTS DC Plate Current (=< -»- 3.0 3.0 amps 
DC SCREEN VOLTAGE a 2 gs = a 1500 VOLTS DG Screen Current* = ~ 500 500 mA 
DC PLATE CURRENT (to 30 Mc) - - 3.0 AMPS DC GridCurrent - - - 290 290 mA 
ce) (30-60 Mc) ~ - 2.8 AMPS peak RF Grid Voltage* - 520 530 volts 
(60-110 Mc) - - 2.6 AMPS priving Power - - - - 150 155 watts 
PLATE DISSIPATION 20,000 WATTS _ pjate Output Power - - - 12,900 17,000 watts 
SCREEN DISSIPATION - - - = = 250 WATTS 


GRID-DISSIPATION (= =) = = - 175 WATTS *Approximate Values 


(Effective 6-1-68) © 1962, 1968 by Varian Printed in U.S.A. 


ue deny 4CV20,000A 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


TYPICAL OPERATION 


Class-C Telephony (Carrier conditions except where (Frequencies below 30 megacycles) 
noted) DC Plate Voltage- - - - - 4000 5000 volts 
MAXIMUM RATINGS DC Screen Voltage - - - - 500 500 volts 
DC PLATE VOLTAGE - - - - 5000 VOLTS Peak AF Screen Voltage 
DC SCREEN VOLTAGE - - - 1000 VOLTS (For 100% modulation)- - - 470 490 volts 
DC) PLATE CURRENT = =) - = 2.0 AMPS DC Grid Voltage - - - - - =-320 -340 volts 
PLATE DISSIPATION* - - - - 13,500 WATTS DC Plate Current- - - - - 2.2 2.2 amps 
SCREEN DISSIPATION - - - - 250 WATTS DC Screen Current*¥* - - - 385 330 mA 
GRID DISSIPATION - - = = = 75 WATTS DC Grid Current*¥* - - - - 160 150 mA 
‘ Peak RF Grid Voltage**- - - 490 510 volts 
, ON es Te ee Teen a ap bere ene osaer: Grid Driving Power - - - = 78.5 176.5 watts 
‘ Plate Dissipation - - - = = 3050 3250 watts 
** Approximate values. Plate Output Power - - - - 5750 7750 watts 


TYPICAL OPERATION (Peak-Envelope or Modula- 


RADIO-FREQUENCY tion-Crest Conditions. 
LINEAR AMPLIFIER DC Plate Voltage - - - - - - 5000 7500 volts 

DC Screen Voltage - - - - - - 1500 1500 volts 
CiSS ey DC Grid Voltage - - - - - - -250 -260 volts 
MAXIMUM RATINGS (per tube) Max-Signal Plate Current 
DC PLATE VOLTAGE - - - - 7500 VOLTS 
DC SCREEN VOLTAGE - - - 1500 VOLTS Max-Signal Plate Current - - - 4.0 4.0 amps 
UG PUATE CURRENT .~(i-so-7.= 4.0 AMPS Zero-Signal Plate Current - - - 2.0 2.0 amps 
PLATE DISSIPATION ~~ iaa- Ve 5) 20,000 WATTS Max-Signal Screen Current*- - - 165 150 mA 
SCREEN DISSIPATION - - - - 250 WATTS Peak RF Grid Voltage* - - - - 240 250 volts 
GRID DISSIPATION - = -- 75 WATTS Driving Power - - - - - - - - 0 0 watts 

Plate Dissipation- - - - - - - 970012,500 watts 
x b 

aaa ik Plate Output Power - - - - - 10,30017,500 watts e 

** Approximate values. Resonant Load Impedance- - 590 1030 ohms 


AUDIO-FREQUENCY AMPLIFIER 


OR MODULATOR TYPICAL OPERATION (Two Tubes) 


DC Plate Voltage - - - - - - 5000 7500 volts 

Class-AB DC Screen Voltage - - - - - - 1500 1500 volts 
1 DC Grid Voltage - - - - - - -250 -260 volts 
MAXIMUM RATINGS Max-Signal Plate Current - - - 8.0 8.0 amps 
DORPLATE VOLTAGE =) = = = 7500 VOLTS Zero-Signal Plate Current - - - 4.0 4.0 amps 
DC SCREEN VOLTAGE - - - 1500 VOLTS Max-Signal Screen Current** - - 330 300 mA 
QC PLATE CURRENT - - - - 4.0 AMPS Peak RF Driving Voltage** - - 240 250 volts 
PLATE DISSIPATION - - =- - 20,000 WATTS Driving’ Power: = == ="—- ="se: 0 0 watts 
SCREEN DISSIPATION - - - - 250 WATTS Load Resistance, Plate-to-Plate 1180 2060 ohms 
GRID DISSIPATION ie eS 75 WATTS Max-Signal Plate Dissipation* - 970012,500 watts 


NOTE: ‘‘TYPICAL OPERATION” data are obtained by calculation from published characteristic curves. 
No allowance is made for circuit losses of any kind. Adjustment of the rf grid drive to obtain the speci- 
fied plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure 
is followed, there will be little variation in output power when tubes are changed, even though there may be 
some variations in grid and screen currents. The grid and screen currents which result when the desired wf 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. 
If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain 
the required bias voltage when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 


MOUNTING — The 4CV20,000A must be operated 
with its axis vertical, base up in an Eimac BR-200 
boiler. Care must be exercised when installing to 
insure that the boiler is level, the water is at the 
proper level and that the flange of the tube makes a 
vapor tight seal against the rubber ‘‘O”’ ring and boiler. 
A typical vapor cooling system is shown below. 


SOCKET — The Eimac SK-300A socket is available for 
use with the 4CV20,000A. Filament, control grid and 
screen grid connections are made to this socket. 


COOLING — Cooling is accomplished by immersing 
the anode in the distilled water filled BR-200 boiler. 
The energy dissipated at the anode causes the water to 
boil at the surfaces of the anode, be converted into 
steam and be carried away to the condenser. The boil- 
ing action keeps the anode surfaces at approximately 
100°C. In a properly designed boiler-tube system 
(such as the 4CV20,000A and BR-200), it is extremely 
unlikely that the anode surfaces will ever exceed 
110°C - well below the 250°C maximum rating - at 
full dissipation ratings. 


The water in the boiler must be maintained at a con- 
stant level as indicated by the mark on the boiler, just 
below the top of the fins on the anode cooler. This is 
accomplished automatically in the vapor cooling sys- 
tem shown. Condensate from the condenser is returned 
to the boiler to maintain this constant fluid level. Any 
losses or drops in liquid level are sensed by the con- 
trol box, CB-202. A low water level in the control 
box activates the solenoid water valve, allowing make- 
up water from the reservoir to enter the boiler. When 
the proper level is reached, the control box de- 
energizes the solenoid, stopping the flow from the 
reservoir. A second switch in the control box is 
energized if the water level drops to a lower level 
because of an empty reservoir or aconstriction in the 
line. This switch may be used to shut down the equip- 
ment or activate an alarm. 


For reliable operation, it is important that the con- 
trol box and boiler be mounted so that the level sensed 
by the control box is exactly the same as the level in 
the boiler. 


Cooling of the tube base is accomplished by blowing 
25-50 CFM of air into the socket in the area of the 
filament seals. 


VAPOR COOLING SYSTEM 


STEAM PRESSURE INTERLOCK 


CONDENSER 
(STEAM-WATER) 


: af 


EIS, 
—— ADAPTER 


EQUALIZER 
at INE 


mae (STEAM) 


ae RESERVOIR 


LOW WATER ALARM AND 
INTERLOCK 


SOLENOID VALVE 


(WATER) 


INSULATOR TUBE 


BOILER 


ELECTRICAL 


FILAMENT OPERATION —The rated filament voltage 
for the 4C V20,000A is 7.5 volts. Filament voltage, as 
measured at the socket, must be maintained at 7.5 
volts plus or minus five percent to obtain maximum 
tube life. The use of a constant voltage filament 
transformer is recommended. 


CONTROL-GRID OPERATION — The 4CV20,000A con- 
trol grid has a maximum dissipation rating of 75 
watts. Precautions should be observed to avoid ex- 
ceeding this rating. Grid dissipation is the product of 
the de grid current and the peak positive grid voltage 
swing. 


SCREEN-GRID OPERATION — The power dissipated 
by the screen must not exceed 250 watts. Screen 
dissipation, in cases where no ac is applied to the 
screen is the product of screen voltage and screen 
current. If the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving power 
and screen voltage. 


FILAMENT — -—|-' —— = 7 
‘ i © 
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Screen dissipation is likely to rise to excessive values 
when the plate voltage, bias voltage or plate load are 
removed with filament and screen voltages applied. 
Suitable protective means must be provided to limit 
the screen dissipation in the event of these failures. 


PLATE DISSIPATION — The plate dissipation rating 
of 20,000 watts attainable through vapor cooling pro- 
vides a large margin of safety. It is unlikely that this 
rating will be exceeded, even during tuning periods. 


When the 4CV20,000A is used as a plate-modulated 
rf amplifier, this rating is reduced to 13,500 watts 
with a reduced plate input rating of 5000 volts and 
2.5 amps. 


SPECIAL APPLICATIONS —If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Market- 
ing Department, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California for informa- 
tion and recommendations. 
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8245 
4C0X250K 
EIMAC 


Division of Varian 8246 
gee 4CX250M 


RADIAL-BEAM 
POWER TETRODE 


The 8245/4CX250K and 8246/4CX250M are compact, forced-air cooled, 
external-anode radial-beam tetrodes with a maximum plate dissipation rating of 
250 watts and a maximum input-power rating of 500 watts. The 8245/4CX250K 
is designed to operate with a heater voltage of 6.0 volts, while the 8246/4CX- 
250M is designed for operation at a heater voltage of 26.5 volts. Otherwise, the 
two tube types have identical characteristics. 


These tubes are of coaxial construction and are especially designed for 
cavity operation. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time ... SNe otras 30 60 s 
Cathode-to-heater Potential Ta chee mes +150 V 
Heater: Voltage 4CX250K ......-4-e¢-- 6.0 V 
CurrentiA CX250Ker cae eetts tee ee rem 2-30) 3.0 A 
martage: 4CK250M artes tals ben oe 26.5 V 
trront 4GX250Ma w sects Rsideaice ewer ap (Os55 0.68 A 
Amplification Factor (Grid-to-Screen) .. os 5 
Direct Interelectrode Capacitances, Grounded Cathode: 
{ives oe cote ore coaen Dates came GP) 29.0 pF 
: OULOU tere. aeitcutcne cats ccs <aten Come ome mi 4.2 5.2 pF 
2) Feedback .... 0.05 pF 
Direct Interelectrode Capacltances: Grounded Grid and Screen Min. Max. 
np ee en eee ee eR ea ee 5 eel el eB Yeats + 20) %s be gens. Gee 14.5 1927p 
CUNEO car dees cn nadia eA eeu RE y See a) o 1a cables rhe se Bah es 9 Wa” FEA 4.2 5.2 pF 
Feedback .... 5 Bo (oe Jo RO se Cd for Sa a on 0.01 pF 
Frequency for Maximum Ratinde (CW) PN ee eh eile sia Nel elie (sce ewe cs 500 MHz 
LNT SOC tae Pees Oe Pe hae) ete el a ere ne el) tee 1500 MHz 
MECHANICAL 
Base ... AA: BP ia Go B AS Be Gg on yO CC ees SCC ar han Paar Race ecg Ta Coaxial 
Maximum Gesatine Tenteranires: 
Caranue-to-Motal-Saal Saar etane mee ior so ac ce ee «eu tne ae oie aeebh eres Shin 250°C 
GCE Gl G gee ten TE er aie ve ick gyre es oo Oe, © ps 6 4 ceed neo 250° C 
Premera POSITION p calira eae reece Baki aes Miia Penh (she: (cel ete epnied henge cer epap ege: tne) Bel Dee alain sn Any 
Maximum Dimensions: 
Te fel Seen ub yea eh By act e Cpeiclaeh aia A ime eC eae ne Taner ae te a Dt 2.813 in 
BYR a Coocuam ob aut Soler Age RO teen Dc Charron) ti naa Wen ear eR eOn ro Rog 1.640 in 
COL a ae ee ear cca CUR ce fal eke fe ee ee aie Fe 6, 8m iw wa Forced Air 
Net Weight .... ee EME Eel Eu MCRL CMCC kerk cmc det evoke wets items! Tei Maneater pelts oe te) Tee's 4.6 oz 
Shipping Weight (Approximatey aw af bay Mean Ne Ar racer (Seo (OMCRNOemG. Str Wn eereer eee ero es (tt 1.6 Ibs 
RADIO-FREQUENCY POWER AMPLIFIER etsenie sate Ps Mi DORIS SIRE 
OR OSCILLATOR DC Plate Voltage... 500 1000 1500 2000 2000 volts 
DC Screen Voltage .. 250 250 250 250 300 volts 
Class-C Telegraphy or FM Telephony DC Grid Voltage ... -90 -90 -90 -90 -90 volts 
(Key-down conditions ue deomenber ani vor Selva) TE 
MAXIMUM RATIN Lee Ae . 
DG PLATE VOLTAGE... ss ss 2000 VOLTS Sa a eRe ey Deed ng er MEE rad Mts: 
See Ore | Tete retina! (con viecgate Serato solar 
DGC'GRID VOLTAGEs s) 20 1 sf ce -250 VOLTS ora Me 
, DC PLATE CURRENT... . +... 250 MA Heater Voltage. 7) 6:0 60 6.0 6.0 8.6 volts 
a) PLATE DISSIPATION . . « «ee e © « 250 WATTS 
SCREEN DISSIPATION ...- «ees 12 WATTS C Appron pate values. 
GRID Sele ATO Nie ths a afir cre emus ls 2 WATTS ** Measured Values for a typical cavity amplifier circuit. 
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PLATE-MODULATED RADIO-FREQUENCY 


AMPLIFIER 


Class-C Telephony (Carrier conditions) 
MAXIMUM RATINGS 

DCE ALEAVOLJAGE: ao ..5 ee eo, 
DO ISCREENS VOLTAGE). ere: 
DC.GRID VOLTAGE * 3.7. =: . 
DC PLATE CURRENTioes sb Be 
PLATE DISSIPATION ... : 
SCREEN DISSIPATION 4 cane 
GRID DISSIPATION SPREE Sess, 5 Sa 


VOLTS 
VOLTS 
VOLTS 
MA 

WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies up to 175 MHz) 


DG Plate: Voltages: sa eee 500 
DC Screen Voltage ....... 250 
DCiGridi Voltage mesma -100 
DC Plate Current memes eee 200 
DCeScreensCurrent* semen eee 31 
DOG"GridCurrent® = see = Skee 15 
Peak RF Grid Input Voltage* ... 118 
Driving Power* munis o Vs" e asl oats 1.8 
Plate; Input Power! <8... seis. ea oe 100 
Plate.Output;Power +... sss se ee 60 


* Approximate values. 


1000 


volts 
volts 
volts 
mA 
mA 
mA 
volts 
watts 
watts 
watts 


RADIO-FREQUENCY POWER AMPLIFIER 


Class-B Linear, Television Visual Service (per tube) 


SEARE A PERVORELAGE oh. vig. gees sa laine 
DC SCREEN VOLTAGE ....... 
DCGRIDIVOUIAGE, fe: es) se es 
DC PLATE CURRENT (AVERAGE) .. . 
PRATES DISSIPATION) cou ss sr ton 38 
SCREEN DISSIPATION ....... 
GRID DISSIPATION: 9". 3%... ¢ t.0< ¥en 


PLATE PULSED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 


MAXIMUM RATINGS 

PULSED PLATE VOLTAGE ..... 
PULSED SCREEN VOLTAGE .... 
DC. GRID WOLTAGE. fa. oes ree 
MAXIMUM PULSE DURATION... 
PULSED CATHODE CURRENT .... 
AVERAGE POWER INPUT ...... 
PLATE. DISSIPATION Bs 2.00. 05 5.8m 
SCREEN DISSIPATION ....... 
GRID DISSIPATION Witenes pean: 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) 


MAXIMUM RATINGS 

DG PLATE VOLTAGES. 0,20 er, area 
DC/SCREEN VOLTAGE...) ee ee 
DC PLATE CURRENT 

PLATE DISSIPATION @..%.2.0. eee 
SCREEN DISSIPATION ....... 
GRID: DISSIPATION: aainetstee? ony alee 


NOTE: 


1250 


2000 
400 


‘TYPICAL OPERATION”’ data are obtained b 
by direst tests. Adjustment of the r- 
screen voltage, and plate voltage is assumed. 
power when tubes are changed, even though th 


VOLTS 
VOLTS 
VOLTS 
MA 

WATTS 
WATTS 
WATTS 


VOLTS 
VOLTS 


VOLTS 
VOLTS 
MA 

WATTS 
WATTS 
WATTS 


f grid drive to obtain the s 


TYPICAL OPERATION (Frequencies up to 216 MHz, 5 MHz bandwidth) —— 


DOC iRiatesVoltage’, s.ucm see cent 750 
OG Screen Woltager 1.0.6 ose ae ° 300 
DEIGrid: Voltagemusss ees eee -60 
During Sync-Pulse Peak: 

DC Plate Current 7. (ee wee eee 335 
De Scresn. Current. 0). use sete cated 50 
DC. Grid Current eae ee ene 15 
Peak RE Grid Voltage at, =cu's5 ease 85 
RF Driver Power (approx.) oe Sete o 7 
Useful, Power Output’. %;. = « «ie. 135 
Black Level: 

DG. Plate: Currents... 2) meee aus 245 
DC Screen Current <. ostee se) - 20 
DG Grid Current. emcee cee 4 
Peak RF Grid Voltage (approx.) .. 65 
RF Driver Power (approx.) . .. « 4.25 
Plate: Power Inputy.- oF occ ch elite 185 
Useful’ Power Output™ <2 3). . 75 


TYPICAL PULSE OPERATION 
Single tube oscillator, 1200 MHz 
Pulsed Plate Voltage 
Pulsed Plate Current 
Pulsed Screen Voltage 
Pulsed Screen Current 
DC. Grid) Voltage en. ae-iie eesti 
PulsediGridiCunrentag. sc.) seeicm centers 
Pulse Durationg,. sta eee ee 
Pulse Repetition Rate 
Peak Power Output 


O26) 0) Bie e ie. eee 


eae Sele 6) ihe eer es 


a, 6 [ea (6° 0) eo, ss fe 


1000 
300 
-65 


2000 


volts 
volts 
volts 


mA 
mA 
mA 
volts 
watts 
watts 


mA 
mA 
mA 
volts 
watts 
watts 
watts 


kV 
amps 
volts 
amps 
volts 
amps 
pusec 
pps 
kW 


TYPICAL OPERATION (Frequencies up to 175 MHz, peak-envelope 


conditions except where noted) 


OG=*Plate’ Voltage meee ene 1000 
DC: Screen’ Voltages ar ce eee 350 
DE Grid Voltage*arm ae ee -55 
Zero-Signal DC Plate Current .. . 100 
Peak RF Grid Voltage**. . .... 50 
DC Plate Current seme err eme 250 
DC Screen Current#* 2... « . . 10 
Plate Input Power een 4). ne) one 250 
Plate Output Powery) . 2.) s ue coe 120 


Two-Tone Average DC Plate Current 190 
Two-Tone Average DC Screen Current** 2 
* Approximate values. 


1500 
350 
-55 
100 

50 
250 
8 
375 
215 
190 
~4 


2000 
350 


volts 
volts 
volts 
mA 
volts 
mA 
mA 
watts 
watts 
mA 
mA 


** Adjust grid bias to obtain listed zero-signal plate current. 


y calculation from published characteristic curves and confirmed 
pecified plate current at the specified grid bias, 


If this proceedure is followed, there will be little variation in output 


ere may be some variations in grid and screen currents. The grid and 


Screen currents which result when the desired plate current is obtained are incidental and vary from tube to tube. 


These current variations cause no difficulty so long as the circuit maintains the corre 
the variations in current. If grid bias is obtained 
able to obtain the required bias voltage when the 


ct voltage in the presence of 
principally by means of a grid resistor, the resistor must be adjust- 
correct r-f driving voltage is applied. 


e 


4CX250K/4CX250M emo} ro. 


APPLICATION 


MECHANICAL 


Mounting The 4CX250K and 4CX250M may be 
mounted in any position. The concentric arrange- 
ments of the electrode terminals permits the use of 
the tube in coaxial line or cavity type circuits to 
advantage. 


Connections to the contact surfaces should be 
made by means of spring-finger collets which have 
sufficient pressure to maintain a good electrical 
contact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min- 
imize rf losses. 


Cooling Sufficient forced-air cooling must be 
provided to maintain the anode core and seal temp- 
eratures below 250°C. Special care must be ob- 
served to insure that there is adequate cooling in 
the area of the coaxial filament and grid terminals. 


ELECTRICAL 


Heater The rated heater voltages for the 4CX- 
250K and 4CX250M are 6.0 and 26.5 volts, respec- 
tively and should be maintained at these values 
plus or minus five percent. At frequencies above 
300 megahertz, transit time effects begin to influ- 
ence the cathode temperature. The amount of driv- 
ing power diverted to cathode heating will depend 
on frequency, plate current and driving power. 
When the tube is driven to maximum input as a 
class-C amplifier, the heater voltage should be 
reduced according to the following table. Further 
reduction in filament voltage may be needed in 
pulse service above 500 MHz. 


Frequency, MHz 4CX250K 4CX250M 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


Cathode The oxide-coated unipotential cathode 
must be protected against excessively high emis- 
sion currents. The maximum dc plate current must 
be limited to 250 mA under CW conditions. Pulse 
current must never exceed 6.0 amperes. 


Where it is necessary to operate with some heater- 
to-cathode potential, the maximum heater-to- 
cathode voltage is 150 volts regardless of polarity. 


Grid Dissipation Maximum grid dissipation is 
2.0 watts. In ordinary af and rf amplifiers the 
grid dissipation usually will not reach this level. 
Above 100 MHz, drive power requirements in- 
crease, but most of this increase is absorbed in 
circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a ‘‘straight 
through’’ amplifier is indicated by grid currents 
below approximately 15 milliamperes. Grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 


i 


The table below lists the minimum cooling require- 
ments at sea level with 50°C ambient air to main- 
tain 225°C on the anode. For operation at 10,000 
feet, the air-flow values should be multiplied by 


1.46. 
BASE-TO-ANODE | ANODE-TO-BASE 
FLOW FLOW 


Static Static 


Plate Air Pressure Air Pressure 


Dissipation | Flow (inches of | Flow (inches of 
(Watts) (CFM) water) (CFM) water) 


Screen-Grid Operation The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates the 
screen input power except when the screen current 
indication is near zero or negative. 


In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen volt- 
age. 


When screen voltages appear between screen and 
cathode, as in the case of screen-modulated ampli- 
fiers or cathode-driven tetrode amplifiers, the 
peak screen-to-cathode voltage is the sum of the 
dc screen voltage and the peak ac or rf signal 
voltage applied to screen or cathode. 


Protection for the screen should be provided by an 
over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


The screen current may reverse under certain con- 
ditions and produce negative current indications 
on the screen milliammeter. This is a normal char- 
acteristic of most tetrodes. The screen power sup- 
ply should be designed with this characteristic in 
mind so that the correct operating voltage will be 
maintained on the screen under all conditions. A 
current path from screen to cathode must be pro- 
vided by a bleeder resistor, gaseous voltage regu- 
lator tubes or an electron tube shunt regulator 
connected between screen and cathode and arrang- 
ed to pass approximately 15 milliamperes per con- 
nected screen. An. electron tube series regulator 
can be used only when an adequate bleeder resis- 
tor is provided. 


— TF $$ 406X250 /40X250M Sent} — 


Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be 
satisfactory because of the screen-voltage screen- 
current characteristics. Screen modulation from a 
tertiary winding on the modulation transformer or 
by means of a small separate modulator tube will 
usually be more satisfactory. Screen-voltage modu- 
lation factors between 0.75 and 1.0 will result in 
100% modulation for plate-modulated rf amplifiers 
using the 4CX250K or 4CX250M. 


Plate Operation The maximum rated plate-dissi- 
pation power is 250 watts. In plate-modulated 
applications the carrier plate-dissipation power 
must be limited to 165 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. The maximum dissipation rating may 
be exceeded for brief periods during circuit ad- 
justment without damage to the tube. 


UHF Operation The 4CX250K and 4CX250M are 
suitable for use in the UHF region. Such operation 


SCREEN aN 


CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY 


CONTROL GRID 


CATHODE Ae mee a “@) 
& HEATER ; 


HEATER——~ 


should be conducted with heavy plate loading, 
minimum bias, and the lowest driving power con- 
sistent with satisfactory performance. It is often 
preferable to operate at a sacrifice in efficiency to 
obtain increased tube life. 


Multiple Operation Tubes operating in parallel 
or push-pull must share the load equally. It is 
good engineering practice to provide individual 
metering and individual adjustments of bias or 
screen voltage to equalize the inputs. 


Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that one tube fails. 


Special Applications If it is desired to operate 
these tubes under conditions widely different from 
those given here, write to Product Manager, Eimac 
Division of Varian, San Carlos, California, for 
information and recommendations. 


DIMENSIONS 


DIMENSIONS IN INCHES 
# CONTACT SURFACE 
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8245 
4CX250K 
EIMAC 


® Division of Varian 8246 
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SA Pat FO RIN |b A 
RADIAL-BEAM 
POWER TETRODE 


The 8245/4CX250K and 8246/4CX250M are compact, forced-air cooled, 
external-anode radial-beam tetrodes with a maximum plate dissipation rating of 
250 watts and a maximum input-power rating of 500 watts. The 8245/4CX250K 
is designed to operate with a heater voltage of 6.0 volts, while the 8246/4CX- 
250M is designed for operation at a heater voltage of 26.5 volts. Otherwise, the 
two tube types have identical characteristics. 


These tubes are of coaxial construction and are especially designed for 
cavity operation. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
mer dinyeh tes 5a SG a ie oe oe 30 60 s 
Cathode-to-heater Potential ..... 7150.5 V. 
Heater: Voltage 4CX250K .. . 2. 2 se we ow 6.0 V 
PACER ACR 2 SOK 4 We detrei es, Polls mag 2 .a0) 3.00 A 
MOIMAOO ACK ZOOM eel sets pats ois es 26.5 V 
orrent AC KAQDOM ss eee tse in ew ene” VOLS 0.68 A 
Amplification Factor (Grid-to-Screen) ..... & 
Direct Interelectrode Capacitances, Grounded Cathode: 
IOUT tee Pere cite cate | ae isd e thomas 25.0 29.0 pF 
4 OTRTSE ab eal SS A OB co. GP aac 4.2 By ele 
® Feedback .... 0.05 pF 
Direct Interelectrode Copatiances’ Grounded Grid and Screen Min. Max. 
RCM ct tects cote ea pea an AO nee ieee a cin Ne) «Mode, a 5g a Wie 9 hm he be ne 14.5 19 pF 
OUtIU TCE MR ay seen ee mes ae re, eas Seine)! oR is Me Poa Nie! “tela Ms 4.2 el ele 
Feedback .... Ee Eee en hes sie. keno Mott tie” elye tise 0.01 pF 
Frequency for Maximum Rainge (CW) Sk ttn 8 Soe ths in PTR ere aa aol ai eae eee Pe, 500 MHz 
(USCC ier. meemirce co ciec Urs We ct cee ietltaia eo a's We Ce D4ee serie) “or rey 1500 MHz 
MECHANICAL 
OES ie Ba oy SS Peet San ye See ee eke ee ee oe es a aes ars Coaxial 
Maximum Goerating Temperatures: 
EOS TR A BO Et OE Ee OAS Re eT eee Cs ey rit 250°C 
Ga lO Meme mea ee BE ee Be ede a Fl en ba ce ahs, we, gin ele sie es 250° C 
DSeratinid: POGINION. cakea sr cetah au. suckle dele | ls a PR ew © olla a ed) Jeol Nd reel yay fei faire pte em Any 
Maximum Dimensions: 
PSU Giger (et ees MONEE GE A alg eS Gite see eke) cee lecce oe Beep Ca sw Ome 2.813 in 
DIAMOtonmetcs Cu MROM TC UGEI TD cle elke vile Ns A cM akecetelite (le scmievtee iste) sriey Navite Lem or Teutegte Bs 1.640 in 
OOM Pe sat ee aie eae tee esl Ue ic wee eek Rea, wae eae ila) a Forced Air 
Net Weight .. Se MT an TN ahs ae MT else as (ap ee ee is eee as heck We gen te Wes Ma Bulow" tae Wee iret ty 4.6 oz 
Shipping Weight PSporoanstey RU er mM eile Moiate. ee: on a Radmcc Weds « eGiel teh oe vel eco ce Le st eregh ego 1.6 lbs 
RADIO-FREQUENCY POWER AMPLIFIER Ghana aaa aad , | 
requencies up to 175 MHz 500 MHz 
OR OSCILLATOR DC Plate Voltage .. . 500 1000 1500 2000 2000 volts 
DC Screen Voltage .. 250)5. 250) 1225082250 300 volts 
Class-C Telegraphy or FM Telephony DC Grid Voltage ... -90 -90 -90 -90 -90 volts 
(ene Fae” teeny ecm ie Marita i 
MAXIMUM RATINGS ig OEE 3 
DO PLATENDLTAGE 2) ita) nc ) F 2000° VOLTS sang tes Grid Voltage* pb PUENTE: ane 
i canet ales ae Se eis Plots (ape Bower: gall Le) aagezeont s7ae/ 600 500 watts 
DErGRIDIV.ORDAGE Mer ts ten ater oth ct - : ree 
ry DC PLATE CURRENT... +--+ 250 MA Licater Wolisae oe atte Veo tao ha b.0) name Mate 
SCREEN DISSIPATION ...--+ « « « 12 WATTS = Approximate values. 
SUB BLESS Tae tos ae 2 WATTS ** Measured Values for a typical cavity amplifier circuit. 
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PLATE-MODULATED RADIO-FREQUENCY 


TYPICAL OPERATION (Frequencies up to 175 MHz) 
AMPLIFIER DC Plate Voltage «9... «6 sss 500 1000 1500 volts 
Class-C Telephony (Carrier conditions) OC ScreeniVoltagcme.m «icant 250 250 250 volts 
MAXIMUM RATINGS OC Grid’ Voltages scmaaiewcetcnes cme -100 -100 -100 volts 
DO PEATE VOLTAGE... °. 3-13) y) 1500" VOLTS pole tthe ee Ser Ott 200 ee 
DC SCREEN VOLTAGE ....... 300 VOLTS Oe ee Cues 2 ee ee ea ae 

OC<Grid.Current®) isis, eee awe 15 14 14 mA 
nie petal tania VT aie Shee ty oo ees ion Nicee Peak RF Grid Input Voltage* .. . 118 1172) 117evolts 
PLATE DISSIPATION ial cae 165 W Driving) Power* 0 aula mea eee 1.8 By 1.7 watts 

Obra Cae ee ee 5 ATTS Plate<InputPOWer en ccs cll cuneate 100 200 300 watts 

SCREEN DISSIPATION Ph he Merk 5 | 12 WATTS Plate Output Pawer seen ee 60 145 235 watts 
GRID DISSIPATION as, Ca ite tee 2 WATTS 


* Approximate values. 


TYPICAL OPERATION (Frequencies up to 216 MHz, 5 MHz bandwidth) —— 


RADIO-FREQUENCY POWER AMPLIFIER DG; Plate Voltageus-u cu eee 750 1000 2000 volts 
DC Screen Voltage .....2.2-. 300 300 350 volts 
DG Grid Voltage means beutet se its e -60 -65 -70 volts 


Class-B Linear, Television Visual Service (per tube) ; 
During Sync-Pulse Peak: 


DC Pilate Current. | owes sistent mts 335 330 360 mA 
De Screen Current) « 0) 6) ct silence ns 50 45 29 mA 
CPLA av CRA PAE.) ae tas at eS nen 6 1250 VOLTS DGiGrid. Current mesure a cae e 15 20 25 mA 
Peak RF Grid Voltage ...... 85 95 100 volts 
DC SCREEN VOLTAGE Ore OB GO Ae i) ta 400 VOLTS RF Driver Power (approx.) eveeteems Jf 8 9 watts 
Useful Power Output. ...... 135 200 440 watts 
UGGRIDAVOETAGE® ©.1 si lee erect -250 VOLTS 
Black Level: 
DC PLATE CURRENT (AVERAGE) .. . 250 MA DC Plate Current ..... ss. 245 240 250 mA 
DG ScreensCurrent’) = ote wane 20 15 Oo mA 
PEATE:DISSIPATION@ a, utcmteace) -anet cite 250 WATTS DC Grid Current . .. 1. «+ « « 4 4 4 mA 
Peak RF Grid Voltage (approx.) .. 65 70 75 volts 
SCREENED ISSIPA TIO Nemenieneanre area 12 WATTS RF Driver Power (approx.) ... . 4.25 4.7 5.5 watts 
Plate:Power InpOtie. en «trem ci ete 185 240 500 watts 
GRID DISSIPATION ...-..... 2 WATTS Useful Power Output ...... 75. 110 250 watts 
PLATE PULSED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR TYPICAL PULSE OPERATION 
Single tube oscillator, 1200 MHz 
MAXIMUM RATINGS Pulsed) Plate Voltage: 5.) «a oarenanee ) ooreins 5 Tak 
PULSED PLATE VOLTAGE ...... 7000 VOLTS Pulsed? Plate:Currenteme sa: smi cae cnet ants 4.0 6.0 amps 
PULSED SCREEN VOLTAGE ..... 1500 VOLTS Pulsed Screen Voltage... .. 5. 800 1200 volts 
DC GRID VOLTAGE eS: ee aie ra -500 VOLTS Pulsed: Screen, Currents. ances Moen can se 0.3 0.4 amps 
MAXIMUM PULSE DURATION... . 5 US DC Grid Voltagewe ee dear verte & -200 -250 volts 
PULSED CATHODE CURRENT .... 7 AMPS Pulsed:Grid)Gurrentmecas) «i careans ee) ae oes 0.5 0.6 amps 
AVERAGE POWER INPUT ‘Pie ee ot 250 WATTS RUBEN WICS Khun G44 & 8 oa 4 4 5 psec 
PLATE DISSIPATION Wcccsmks nee tare care 250 WATTS Pulse Repetition Ratems ois meme len cients 2500 1000 pps 
SCREEN DISSIPATION AiG. he 60. aoe 12 WATTS Peak Power Output -. . . « « +» © « « 7 17. kW 
GRID DISSIPATION <neteits Meutente is 2 WATTS 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies up to 175 MHz, peak-envelope 
conditions except where noted) 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) DC Plate Voltage... 1.2... 1000 1500 2000 volts 
DC Screen Voltage ....... 350 350 350 volts 
MAXIMUM RATINGS DC Grid Voltege*?.. .i. 4 373 3s -55 -55 -55 volts 
Zero-Signal DC Plate Current ... 100 100 100 mA 
OG PLATE: VOLTAGE"... os ee eee 2000 VOLTS Peak RF Grid Voltage**. . . 2... 50 50 50 volts 
DC. Plate Currentimcmcatomsn cmctete. 250 250 250 mA 
DE ISCREENRVOLTAGE oman wet enne 400 VOLTS pe Seneca oe ak tee 5s X phan 
DGIPLATE. CURRENT act Sette nn 250 MA Plate input Power 37.05 6. « « s 250 375 500 watts 
Plate: Output Powete a. ons aie) eee 120 215 300 watts 
PLATE DISSIPATION . «ee ee 250 WATTS Two-Tone Average DC Plate Current 190 190 190 mA 
SCREEN DISSIPATION 2%) 28 12 WATTS Two-Tone Average DC Screen Current** 2 =f -2 mA 
* Approximate values. 
GRID DISSIPATION. sesa cmena t ramce 2 WATTS ** Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: ‘‘TYPICAL OPERATION’ data are obtained by calculation from published characteristic curves and confirmed 
by direst tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, 
screen voltage, and plate voltage is assumed. If this proceedure is followed, there will be little variation in output 
power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and 


screen currents which result when the desired plate current is obtained are incidental and vary from tube to tube. 
These current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjust- 
able to obtain the required bias voltage when the correct r-f driving voltage is applied. 
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APPLICATION 


MECHANICAL 
Mounting The 4CX250K and 4CX250M may be 


mounted in any position. The concentric arrange- 
ments of the electrode terminals permits the use of 
the tube in coaxial line or cavity type circuits to 
advantage. 


Connections to the contact surfaces should be 
made by means of spring-finger collets which have 
sufficient pressure to maintain a good electrical 
contact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min- 
imize rf losses. 


Cooling Sufficient forced-air cooling must be 
provided to maintain the anode core and seal temp- 
eratures below 250°C. Special care must be ob- 
served to insure that there is adequate cooling in 
the area of the coaxial filament and grid terminals. 


ELECTRICAL 


Heater The rated heater voltages for the 4CX- 
250K and 4CX250M are 6.0 and 26.5 volts, respec- 
tively and should be maintained at these values 
plus or minus five percent. At frequencies above 
300 megahertz, transit time effects begin to influ- 
ence the cathode temperature. The amount of driv- 
ing power diverted to cathode heating will depend 
on frequency, plate current and driving power. 
When the tube is driven to maximum input as a 
class-C amplifier, the heater voltage should be 
reduced according to the following table. Further 
reduction in filament voltage may be needed in 
pulse service above 500 MHz. 


Frequency, MHz 4CX250K 4CX250M 
301 to 400 5.75 volts 25.5 volts 
401 to 500 5.50 volts 24.3 volts 


Cathode The oxide-coated unipotential cathode 
must be protected against excessively high emis- 
sion currents. The maximum dc plate current must 
be limited to 250 mA under CW conditions. Pulse 
current must never exceed 6.0 amperes. 


Where it is necessary to operate with some heater- 
to-cathode potential, the maximum _heater-to- 
cathode voltage is 150 volts regardless of polarity. 


Grid Dissipation Maximum grid dissipation is 
2.0 watts. In ordinary af and rf amplifiers the 
grid dissipation usually will not reach this level. 
Above 100 MHz, drive power requirements in- 
crease, but most of this increase is absorbed in 
circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a ‘‘straight 
through’’ amplifier is indicated by grid currents 
below approximately 15 milliamperes. Grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 


3 


The table below lists the minimum cooling require- 
ments at sea level with 50°C ambient air to main- 
tain 225°C on the anode. For operation at 10,000 
feet, the air-flow values should be multiplied by 


1.46. 
BASE-TO-ANODE | ANODE-TO-BASE 
FLOW FLOW 


Static Static 
Plate Air Pressure Air Pressure 


Dissipation | Flow (inches of | Flow (inches of 
(Watts) (CFM) water) (CFM) water) 


Screen-Grid Operation The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that 
level. The product of the peak screen voltage and 
the indicated dc screen current approximates the 
screen input power except when the screen current 
indication is near zero or negative. 


In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the dc screen volt- 
age. 


When screen voltages appear between screen and 
cathode, as in the case of screen-modulated ampli- 
fiers or cathode-driven tetrode amplifiers, the 
peak screen-to-cathode voltage is the sum of the 
dc screen voltage and the peak ac or rf signal 
voltage applied to screen or cathode. 


Protection for the screen should be provided by an 
over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


The screen current may reverse under certain con- 
ditions and produce negative current indications 
on the screen milliammeter. This is a normal char- 
acteristic of most tetrodes. The screen power sup- 
ply should be designed with this characteristic in 
mind so that the correct operating voltage will be 
maintained on the screen under all conditions. A 
current path from screen to cathode must be pro- 
vided by a bleeder resistor, gaseous voltage regu- 
lator tubes or an electron tube shunt regulator 
connected between screen and cathode and arrang- 
ed to pass approximately 15 milliamperes per con- 
nected screen. An. electron tube series regulator 
can be used only when an adequate bleeder resis- 
tor is provided. 


Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be 
satisfactory because of the screen-voltage screen- 
current characteristics. Screen modulation from a 
tertiary winding on the modulation transformer or 
by means of a small separate modulator tube will 
usually be more satisfactory. Screen-voltage modu- 
lation factors between 0.75 and 1.0 will result in 
100% modulation for plate-modulated rf amplifiers 
using the 4CX250K or 4CX250M. 


Plate Operation The maximum rated plate-dissi- 
pation power is 250 watts. In plate-modulated 
applications the carrier plate-dissipation power 
must be limited to 165 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. The maximum dissipation rating may 
be exceeded for brief periods during circuit ad- 
justment without damage to the tube. 


UHF Operation The 4CX250K and 4CX250M are 
suitable for use in the UHF region. Such operation 


ibs 


ANODE COOLER 


SCREEN GRID 


CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY 


should be conducted with heavy plate loading, 
minimum bias, and the lowest driving power con- 
sistent with satisfactory performance. It is often 
preferable to operate at a sacrifice in efficiency to 
obtain increased tube life. 


Multiple Operation Tubes operating in parallel 
or push-pull must share the load equally. It is 
good engineering practice to provide individual 
metering and individual adjustments of bias or 
screen voltage to equalize the inputs. 


Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that one tube fails. 


Special Applications If it is desired to operate 
these tubes under conditions widely different from 
those given here, write to Product Manager, Eimac 
Division of Varian, San Carlos, California, for 
information and recommendations. 


REF| MIN. | MAX. 
Pees Sa eGe 
1.640 DIA. 
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098 DIA. 

Pasa tegen #45555 

790 

820 

580 
235 
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DIMENSIONS IN INCHES 
# CONTACT SURFACE 
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® Dg ter ewe : RADIAL-BEAM 
POWER TETRODE 
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The EIMAC 8170/4CX5000A is a compact high-power ceramic and 
metal tetrode cooled by forced air. It is useful as an oscillator, amplifier, or 
modulator at frequencies up to 110 megahertz and is particularly suited for 
use as a linear single-sideband amplified, Class-AB; audio amplifier, or as 
a screen-modulated radio-frequency amplifier. 

A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or 
radio-frequency power with zero driving power. The rated plate dissipation 
is five kilowatts for most classes of services and six kilowatts for Class-AB 


operation. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - = 7.5 volts 
Rarteliva ye oe tet cane ee om ee 73 78 amperes 
Amplification Factor (Grid Screen) -_ - 4.5 
Direct Interelectrode Capacitances, Grounded Cathode: 
Input see mm are an ae = 108 122 pF 
OULpUL ees) Pe ie ot Bere | a 18 Peet jade 
| Feedback Nc icaekhiel haha nie hie aie: 1.0 pF 
oy) Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max. 
101 Weems ere eee i ee ne ee he beh ly | AS 58 pF 
Output eet eer ini Vor Gian emery a ls we 18 Dee gels 
Feedback rh feng ne yea tanita Se Saf eMeG™ Gale te hia ee ew 0.16 pF 
MECHANICAL 
Base ee ene re ee me ee a ee ce = Special concentric 
Manaimum’ seal “Pemperature es jy 0) it) i rea i ee eh 8 Se fi nt eee 250°C 
Maximum Anode-Core Temperature hh Be ya aat El ie a ce A ee 250°C 
Recommended Socket - - - - - - - - = = + = = = EIMAC SK-300A 
ReconmmendedtG numney Wer | ay Bes ie i Frat Me inh Re EIMAC SK-306 
Operating Position - = = = = + = += = - + Axis vertical, base up or down 
Maximum Dimensions: 
Helo et bor ee ene bn ele lee oe oe fete, ime ms) emt OF Outicnes 
Diameter Sen Ghee) pbs eee <ieen) pe eee Cae foe 84 8 6 See al inenes 
COO Ciear) Aber tame ecole sem Geli po wom ee fim eV eile mm pam Forced air 
NettWieiont i= aeuh te he to ah ot GR WES Ge web cme be eg ts 9.5 pounds 
SIDI WVEICUL HC APDLOXIate) Wane een eee iro ie PPR te fe Fe 22 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Up to 30 megahertz) Meee nae Segara pen, 
Class-C Telegraphy (Key-down conditions) DC owe. Woltaae mg tag?) 500 tte 
ant RATINGS Bn Cuan Oly 7. ratte 
DC PLATE VOLTAGE - - - - - 7500 VOLTS DC Screen Current - - - - - 0.5 amp 
2 DC SCREEN VOLTAGE - - - - ~- 1500 VOLTS DC Grid Current - - - - - = 0.25 amp 
DC PLATE CURRENT - - - - - 3 AMPS Peak RF Grid Voltage - - - - - 590 volts 
PLATE DISSIPATION - - - = = 5000 WATTS Driving Power - - - pS oer 150 watts 
SCREEN DISSIPATION - - - -  - 250 WATTS Plate Dissipation - - - - - = 5000 watts 
GRID DISSIPATION - - - - - - 75 WATTS Plate Output Power - = = = = 16,000 watts 


(Revised 4-15-69) © 1967, 1969 by Varian Printed in U.S.A. 


— 4CX5000A 


RADIO-FREQUENCY POWER 
AMPLIFIER OR OSCILLATOR 
(From 30 to 220 MHz) 

Class-C Telegraphy or FM Telephony 


MAXIMUM RATINGS 
DC PLATE VOLTAGE: 


30 to 60 MHz- - - - - 7000 VOLTS 
60 to 110 MHz - - - - 6500 VOLTS 
110 to 220 MHz - - - - §800. VOLTS 


DC SCREEN VOLTAGE - 1500 VOLTS 
DC PLATE CURRENT: 


30 to 60 MHz- - - - - 2.8 AMPS 
SOMO 20 ME aires = 2.6 AMPS 
PLATE DISSIPATION - - 5000 WATTS 
SCREEN DISSIPATION - 250 WATTS 
GRID DISSIPATION - - - 75 WATTS 


PLATE-MODULATED RADIO- 


FREQUENCY POWER AMPLIFIER 
Class-C Telephony 

(Carrier conditions except where noted) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - ~- 5500 VOLTS 
DC SCREEN VOLTAGE - - 1000 VOLTS 
DC PLATE CURRENT -~ - 2.5 AMPS 

PLATE DISSIPATION* - - 3500 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION _ - 75 WATTS 


*Corresponds to 5000 watts at 100-percent sine-wave 
modulation. 


SCREEN-MODULATED RADIO- 
FREQUENCY POWER AMPLIFIER 


Class-C Telephony 
(Carrier conditions except where noted) 


MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE - ~- 7500 VOLTS 
DC SCREEN VOLTAGE - - 750 VOLTS 
DC PLATE CURRENT -~ - 3.0 AMPS 

PLATE DISSIPATION - - 5000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION -~— - 75 WATTS 


TYPICAL OPERATION 


108MHz 220MHz 

DCG PLATE VOLTAGE =.- = - - 3 - 6500 5500 volts 
DGISGREEN VOETAGE  -)---) -5- 750 680 volts 
DC GRID VOLTAGE- ------- -350 -140 volts 
DGLREATE CURRENT. -s—3-5-o-- 2.3 1.6 amperes 
DC SCREEN CURRENT =@© = = - = = ae .034 amperes 
PCIGRIDICURREN e-aee oo .05 .030 amperes 
DRIVING POWER ="-)=-9-)-)-)-- 100 =-- watts 
USEFUL OUTRUIRPOWERD ane 10,000 5,500 watts 
TYPICAL OPERATION (Frequencies below 30 megahertz) 

DC Plate Voltage - =< -© = = = “= ‘s “= ‘5000 volts 
DC Screen Voltage - - - - + = = = - 500 volts 
Peak AF Screen Voltage (For 100-percent modulation) - 450 volts 


DC Grid Voltage “S--. “= aS ee = ea ee - 400 Volts 
DC Plate Current - - - -; 4 yi whties at oe 1.4 amperes 


DC Screen Current - - - - - - = =  - 0.26 ampere 
DC Grid Current - - - = = 5s + = ‘+ 0.05 ampere 
Peak RF Grid Voltage - .- - - - <= + - 520 volts 
Grid Driving Power BS Binge o-5 gE beatas ee toe 25 watts 
Plate Dissipation - - - - - = = = = 1100 watts 
Plate Output Power =, = SAAT: Vetus? Aerie ee 5.8 kilowatts 


TYPICAL OPERATION (Frequencies below 30 megahertz per tube) 


DC Plate:Vollage ~- = "=" FS > =, 3F- : 7500 7500 volts 
DC Screen Voltage - - - - ee 350 350 volts 
Peak AF Screen Voltage (For 100-percent modulation) 550 550 volts 
DC Grid Voltage - - - - —300 —300 volts 
DC Plate Current -~ - - 0.9 1.14 amperes 
DC Screen Current* - - —0.01 —0.01 ampere 
DC Grid Current - - - 0.015 0.03 ampere 
Peak RF Grid Voltage - - 350 375 volts 


Grid Driving Power 7) 11 watts 
RF Load Impedance - 2000 1600 ohms 
Plate Dissipation - 4000 5000 watts 


Useful Output Power - - - 2750 3550 watts 
*DC Screen Current is a function of loading; values of plus or minus 20 milliamperes may be 
considered typical at carrier level. 


> 


NOTE: Two tubes can be employed under conditions listed in the first column to obtain more than five kilowatts plate output power. Likewise, three tubes 
can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power. 


KS 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 


Class-ABy 
MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE - - 7500 VOLTS 
DC SCREEN VOLTAGE - - 1500 VOLTS 
DC PLATE CURRENT - - 4.0 AMPS 

PLATE DISSIPATION - - 6000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION -~ - 75 WATTS 


TYPICAL OPERATION, two tubes 
DC Plate Voltage - - 
DC Screen Voltage -_ - 
DC Grid Voltage - - 
Max-Signal Plate Current 
Zero-Signal Plate Current 


- 4000 5000 6000 7000 volts 
1250 1250 1250 1250 volts 

—270 —280 —310 —325 volts 
5.10 4.40 4.25 3.65 amperes 
1.25 1.00 0.83 0.70 amperes 


Max-Signal Screen Current 0.35 0.33 0.30 0.24 ampere 
Zero-Signal Screen Current 0 0 0 O amperes 
Peak AF Driving Voltage 250 240 270 235 volts 
Driving Power - . 0 (0) 0 0 watts 
Load Resistance, Plate-to-Plate - 1500 2370 2940 4100 ohms 
Max-Signal Plate Dissipation* - 4200 4200 4200 4200 watts 


were saes Plate Output Power - 11,500 13,500 17,000 17,500 watts 
*Per Tube 


RADIO-FREQUENCY LINEAR 
AMPLIFIER 
Class-ABi 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - ~- 7500 VOLTS 
DC SCREEN VOLTAGE - - 1500 VOLTS 
DC PLATE CURRENT - - 4.0 AMPS 
PLATE DISSIPATION - - 6000 WATTS 
SCREEN DISSIPATION - - 250 WATTS 
GRID DISSIPATION -~— - 75 WATTS 


NOTE: In most cases, ‘‘TYPICAL OPERATION” 


Output power. Values appearing in these groups 


most Y L data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow- 
ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of ‘Useful’? output power as opposed to ‘‘Plate’’ 
have been obtained from existing equipment(s) and the output power is that measured at the load. 


TYPICAL OPERATION, Peak-Envelope or modulation-Crest Conditions, 
(Frequencies below 30 megahertz) 


DC.Plate: Voltage’ <4 Far" fan ae ete? fee fT Po as 7500 Volts 
DC Screen Voltage -  =\S°%sh hee. at Seb ee 5 1250 volts 
DC Grid:Voltage*. ~) =" © = “meme Siiuden eS) ore 300 volte 
Max-Signal Plate Current ei) 4 ae eee eae 1.9 amperes 
Zero-Signal Plate Current = “si = «+. = = 2) 0/50 ampere 
Max-Signal Screen Current - - - - - - = 0,20 ampere 
Peak: RF’ Grid Moliagearc =, =) 0s.) 82 7 ee eee 300 volts 
Driving Power - - - - - - - - - O watts 
Plate Oissipation, 22 mec =. acini: =. |) ogee + Dena OU arabe 
Plate Output Power ** - - - - - - 10,000 watts 


*Adjust grid voltage to obtain specified Zero-Signal plate current. 
**PEP output or rf output power at crest of modulation envelope. 
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APPLICATION 


MECHANICAL 
Mounting — The 4CX5000A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


Socket—The EIMAC SK-300A Air-System Sock- 
et is designed especially for the concentric base 
terminals of the 4CX5000A. The use of recom- 
mended air-flow rates through this socket pro- 
vides effective forced-air cooling of the tube. Air 
forced into the bottom of the socket passes over 
the tube terminals and through an Air Chimney, 
the SK-306, into the anode cooling fins. The SK- 
300 socket may be used instead of the SK-300A, 
but its use will result in a slightly less efficient 
cooling system at high dissipation levels. 


Cooling — The maximum temperature rating 
for the external surfaces of the 4CX5000A is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-metal seals below 250°C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are 
tabulated below (for operation below 30 mega- 
hertz). 


SK-300A Socket SK-300 Socket 
Pressure Pressure 
* | Air Flow|Drop (Inches|Air Flow|Drop (inche 
(CFM) of water) | (CFM) of water) 
75 0.4 : 
0.7 ; 


105 
145 


Plate 
Dissipation 
(Watts) 


*Since the power dissipated by the filament repre- 
sents about 560 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1000 
watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must 
be increased to obtain equivalent cooling. The 
flow rate and corresponding pressure differen- 
tial must be determined individually in such 
cases, using maximum rated temperatures as 
the criteria for satisfactory cooling. 


ELECTRICAL 
Filament Operation—The rated filament voltage 
for the 4CX5000A is 7.5 volts. Filament voltage, 
as measured at the socket, should be maintained 
at this value to obtain maximum tube life. In no 
case should it be allowed to deviate by more 
than 5 percent from the rated value. 


Electrode Dissipation Ratings—The maximum 
dissipation ratings for the 4CX5000A must be 
respected to avoid damage to the tube. An ex- 
ception is the plate dissipation, which may be 
permitted to rise above the maximum rating 
during brief periods, such as may occur during 
tuning. 


Control Grid Operation — The 4CX5000A con- 
trol grid has a maximum dissipation rating of 
75 watts. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in “Typical Operation” sections of the 
data sheet whenever possible. 


Screen-Grid Operation — The power dissipated 
by the screen of the 4CX5000A must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
250 watts in the event of circuit failure. 


Plate Dissipation—The plate-dissipation rating 
for the 4CX5000A is 5000 watts for most appli- 
cations but for audio and SSB amplifier applica- 
tions, the maximum allowable dissipation is 
6000 watts. 

When the 4CX5000A is operated as a plate- 
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 


Special Applications—If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Mar- 
keting, EIMAC Division of Varian, 301 Industri- 
al Way, San Carlos, California, for information 
and recommendations. 
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The Eimac 5-500A is a compact, ruggedly constructed radial-beam 
power pentode having a maximum plate dissipation rating of 500 watts. It 
is intended for use as an amplifier, oscillator or modulator. The high plate 
current rating, low grid-plate capacitance and low driving power require- 
ments permit maximum power capability to be combined with circuit 
simplicity and economic driver requirements. 


The Eimac 5-500A is cooled by radiation from the plate and by circu- 
lation of forced-air through the base, around the envelope and over the plate 
seal. Cooling may be greatly simplified by the use of the Eimac SK-400 or 
SK-410 Air System Socket and the accompanying Eimac SK-426 glass chim- 
ney. These sockets are designed to maintain the correct balance of cooling 
air between the component parts of the tube. 


The suppressor element of the 5-500A terminates at the tube base shell, 
and is designed to be operated at ground (zero) potential. The base shell 
must be grounded by means of suitable spring clips. 


GENERAL CHARACTERISTICS 


J-J00A 


RADIAL-BEAM 
POWER PENTODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


ELECTRICAL 
Filament: Thoriated Tungsten, balanced 
WOMRGCT ime cae Sree Mente ta ee ore nt) nh ea ee sion Se 10.0 volts 
CUITCHLy stats Oe eee ee LY Bee 10.2 amperes 
Grid-Screen Amplification Factor (Average)- - - - - - - - 5.5 
Direct Interelectrode Capacitances, Grounded Cathode Min. Max 
Grid late as pos Oe Re ek eee eel te |) — .10 pf 
ayelbidae) 8 Pee ge Ur ela es A ge ee 15.0 19.0 pf 
SULDUL ee ee eg Pe ter ea eS hr. 9.5 12.0 pf 
MECHANICAL 
BSC ae alas na = aie Beet t pate oO ee nl ors 9 See ‘drawing 
asec meet wnt Ape an 8 ee Beer A oe RNS) Pe 5 asee.drawing 
Mounting Position A = Beem) tier. c=, - “Vertical, base por down 
COCKE Am aeBa- 0) kta ore-lpee ae) n) ut a) ioe = Radiation. and forced aie 
Recommended Heat Dissipating Connector - - - - - - - -  - Eimac HR-6 
Recommended Socket- - - -  - -  - Eimac SK-400 or SK-410 Air System Socket 
Recommended Chimney - i en ta ea ee er ee 5 8 | | RimaciS Kise 
Maximum Overall Dimensions 
Penein wesmeare 7 Gao oleate) tho ire: Meche A ke isn. Gis) ade OOM rere 
Diameter ee ee cre he pel ee | eR Bares fos fea oh tated «Ves 
MetaWeirhtain sa. een saie tb) Cee orn sete co | eae Be i cee 11 ounces 
BIUDDINE: VV Clohtindaa boll teen n le Ne AeA ke) he) ge) We ems oes 2.5 pounds 


NOTE: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining 
fixed conditions of grid bias and screen voltage. It will be found that if this procedure is followed there will be little varia- 
tion in power output between tubes even though there may be some variation in grid and screen currents. Where grid bias 
is obtained principally by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 
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RADIO FREQUENCY POWER 


TYPICAL OPERATION 


D-C Plate Voltage - - - - 2500 3000 4000 Volts 
AMPLIFIER AND OSCILLATOR D-C Screen Voltage - - - - 500 500 500 Volts 
Class-C Telegraphy or FM Telephony D-C Grid Voltage - - - - 210 -—220 -—240 Volts 

D-C Suppressor Voltage - - - 0 ) 0 Volts 

D-C Plate Current -~ - - 405 432 450 ma 
MAXIMUM RATINGS D-C Screen Current - - - 55 65 65 ma 

D-C Grid Current - - -— - 28 35 38 ma 
D-C PLATE VOLTAGE - ; - 4000 Max. Volts Screen Dissipation - - - - 27) SPL IS 33 Watts 
D-C SCREEN VOLTAGE~ - - 600 Max. Volts Grid Dissipation - - - Dts 3.8 5.0 Watts 
D-C SUPPRESSOR VOLTAGE - 100 Max. Volts Peak R-F Grid Input Voltage ae Ss 310 330 365 Volts 
D-C PLATE CURRENT 4 D LASO Nae mia MF Driving Power™* - - - - 8.7 2 14 Watts 

F : ; Plate Power Input - - - - LOWS 1300 1800 Watts 

PLATE DISSIPATION - - - 500 Max. Watts Plate Dissipation - - - - 265 495 500 Watts 
SCREEN DISSIPATION - - 35 Max. Watts Plate Power Output - - - - 750 805 1300 Watts 
GRID DISSIPATION § - - 12 Max. Watts *Driving Power increases as frequency is increased. 

TYPICAL OPERATION (Frequencies below 30 Mc.) 

Peak-Envelope or Modulation-Crest Conditions. 

Adjusted for minimum distortion. 

DC Plate Voltage - - - - 2000 3000 4000 Volts 

DC Screen Voltage - - - - 750 750 750 Volts 

DC Suppressor Voltage - - - 0 0) 0 Volts 

DC Control Grid Voltage*  - 2-100 S712 121) Vous 

eee ous) DC Plate Current - - 150 100 80 mA 

Single-Tone DC Plate Current . 338 320 322 mA 
RADIO-FREQUENCY LINEAR AMPLIFIER Two-Tone DC Plate Current - - Usp? 221 212 mA 

Single-Tone DC Screen Current - 64] 26 24 mA 
Class AB:, Grounded Cathode, one tube Two-Tone DC Screen Current - |S 12 10 mA 

Peak RF Grid Voltage - - - 100 ee 121 Volts 

Useful Output Power - - - 395 612 832 Watts 
MAXIMUM RATINGS Resonant Load Impedance -_ - 3600 5800 7700 Ohms 
DC PLATE VOLTAGE - -  - 4000 Max. Volts Loe Ne OCg CS ee aeare a. a a ee 
DC SCREEN VOLTAGE - = 1000 Max. Volts Fife Order intermodulation 
DC SUPPRESSOR VOLTAGE - 100 Max. Volts Products* ier wus see eh eh] —==37-db 
DC PLATE CURRENT - - - 450 Max. ma *1. Adjust to the specified zero-signal plate current. 
PLATE DISSIPATION - -  - 500 Max. Watts **92_ Equal or better than stated for all signal levels up to indicated 
SCREEN DISSIPATION 3 - 35 Max. Watts useful output power. Reference to one tone of a two-tone test signal. 


PLATE MODULATED RADIO 


FREQUENCY AMPLIFIER 
Class-C Telephony 


(Carrier conditions unless otherwise specified.) 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - -  - 4000 Volts 
DC SCREEN VOLTAGE ==) = ~6005Volis 
DC SUPPRESSOR VOLTAGE -~ - 100 Volts 
DC GRID VOLTAGE - - - _— - —8500 Volts 
DC PLATE CURRENT =) =) =) -eg)340 ma 

PLATE DISSIPATION - - - - 9330 Watts 
SCREEN DISSIPATION oe koe Poe 35 Watts 
GRID DISSIPATION - - -— - 12 Watts 


TYPICAL OPERATION 


DC Plate Voltage - - - - 2700 3100 3500 Volts 
DC Screen Voltage - - - - 450 470 500 Volts 
DC Grid Voltage - - - - —270 —310 -—2300 Volts 
DC Suppressor Voltage - - - 0) 0) 0 Volts 
DC Plate Current - - - - 285 260 305 ma 
DC Screen Current - - - - 68 50 55 ma 
DC Grid Current Oe, oe eee 20 WS: 18 ma 
Screen Dissipation -  - - 31 23 27 Watts 
Peak A-F Screen Voltage ‘veya 

(100% Modulation) - -— - 350 330 350 Volts 
Peak R-F Grid Voltage - - - 355 385 375 Volts 
MF Grid Driving Power - - - if 6 7 Watts 
Plate Dissipation  - - - - 160 220 280 Watts 
Plate Power Output - - 580 580 780 Watts 


AUDIO FREQUENCY POWER 
AMPLIFIER AND MODULATOR 


Class AB 


MAXIMUM RATINGS (Per Tube) 
D-C PLATE VOLTAGE- -  - 4000 Max. 


D-C SCREEN VOLTAGE -~ - 1000 Max. 
D-C SUPPRESSOR VOLTAGE - 100 Max. 
MAX-SIGNAL D-C PLATE 

CURRENT- - - - - 450 ma 
PLATE DISSIPATION - -  - 500 Max. 
SCREEN DISSIPATION - 35 Max. 
GRID DISSIPATION - -~— - 12 Max. 


Volts 
Volts 
Volts 


Watts 
Watts 
Watts 


TYPICAL OPERATION CLASS AB: 
(Sinusoidal wave, two tubes unless otherwise specified) 


Zero-Signal D-C Plate Current 


: 200 160 ma 
Max-Signal D-C Plate Current - = 


640 645 ma 


D-C Plate Voltage - - - - - - 3000 4000 Volts 
D-C Screen Voltage - - - - - - 750 750 Volts 
D-C Suppressor Voltage - - - - - 0) 0 Volts 
D-C Grid Voltage (approx.)* - - - - —112 —121 Volts 


Zero-Signal D-C Screen Current - - 6) Oma 
Max-Signal D-C Screen Current - - 52 48 ma 
Effective Load, Plate-to-plate- = - - 11,600 15,400 Ohms 
Peak A-F Grid Input iolese tees tube) - ie 121 Volts 
Driving Power - - - 0) O Watts 
Max-Signal Plate Power Supa = aes 1224 1664 Watts 


*Adjust to give stated zero- -signal plate current. The D-C resistance 
in series with the control grid of each tube should not exceed 
250,000 ohms. 


If it is desired to operate this tube under conditions widely different from those given under ‘Typical Operation,” 


possibly 


exceeding the maximum ratings given for CW service, write Eimac, A Division of Varian Associates, for information and 


recommendations. 
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APPLICATION 


MECHANICAL 


MOUNTING—tThe 5-500A must be mounted 
vertically, base up or base down. The socket 
must be constructed so as to allow an unim- 
peded flow of air through the holes in the base 
of the tube and must also provide clearance for 
the glass tip-off which extends from the center 
of the base. The metal tube-base shell should be 
grounded by means of suitable spring fingers. 
The above requirements are met by the Eimac 
SK-400 and SK-410 Air-System Sockets. A 
flexible connecting strap should be provided 
between the Eimac HR-6 cooler on the plate 
terminal and the external plate circuit. The tube 
must be protected from severe vibration and 
shock. 


COOLING— Adequate forced-air cooling must 
be provided to maintain the base seals at a tem- 
perature below 200°C., and the plate seal at a 
temperature below 225°C. 

When the Eimac SK-400 or SK-410 Air-System 
Sockets and SK-426 chimney are used, a mini- 
mum air flow of 14 cubic feet per minute at a 
static pressure of 0.25 inches of water, as meas- 
ured in the socket at sea level, is required to pro- 
vide adequate cooling under all conditions of 
operation. Seal temperature limitations require 
that cooling air be supplied to the tube even when 
the filament alone is on during standby periods. 


In the event an Air-System socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 


Tube temperatures may be measured with the 
aid of “Tempilag,” a temperature-sensitive la- 
quer manufactured by the Tempil Corporation, 
132 West 22nd Street, New York 11, N.Y. 


ELECTRICAL 


FILAMENT VOLTAGE—For maximum tube 
life the filament voltage, as measured directly 
at the filament pins, should be the rated voltage 
of 10.0 volts. Variations in filament voltage 
must be kept within the range of 9.5 to 10.5 
volts. 


The 5-500A features a balanced filament 
structure to help the designer meet FCC hum 
and noise specifications in AM service. 


BIAS VOLTAGE — The d-c bias voltage for 
the 5-500A should not exceed 500 volts. If grid 
leak bias is used, suitable means must be pro- 
vided to prevent excessive plate or screen dissi- 
pation in the event of loss of excitation, and the 
grid-leak resistor should be made adjustable to 


facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 Mc., it is advisable to 
keep the bias voltage as low as is practicable. 


SCREEN VOLTAGE—The d-c screen voltage 
for the 5-500A should not exceed 800 volts in 
r-f applications. In audio applications a maxi- 
mum d-c screen voltage of 1,000 volts may be 
used. The screen voltages shown under “Typical 
Operation” are representative voltages for the 
type of operation involved. 


PLATE VOLTAGE—The plate-supply voltage 
for the 5-500A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the d-c plate-supply voltage 
should not exceed 3200 volts, except below 30 
Mc., intermittent service, where 4000 volts may 
be used. 


GRID DISSIPATION — Grid dissipation for 
the 5-500A should not be allowed to exceed 12 
watts. Grid dissipation may be calculated from 
the following expression, 
Pg = ecmplc 
Grid Dissipation 
Peak positive grid to cathode 

voltage, and 

Ic = D-C grid current 

ecmp may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. 


SCREEN DISSIPATION — The power dissi- 
pated by the screen of the 5-500A must not 
exceed 35 watts. Screen dissipation is likely to 
rise to excessive values when the plate voltage, 
bias voltage or plate load are removed with fila- 
ment and screen voltages applied. Suitable pro- 
tective means must be provided to limit screen 
dissipation to 35 watts in event of circuit failure. 


PLATE DISSIPATION—Under normal oper- 
ating conditions, the plate dissipation of the 5- 
500A should not be allowed to exceed 500 watts. 

In plate modulated amplifier applications, the 
maximum allowable carrier-condition plate dis- 
sipation is 330 watts. The plate dissipation may 
rise to 500 watts under 100% sinusoidal modu- 
lation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 


where Pg 
eCMp ° 


Hl 


General information pertaining to the operation of the 
5-500A may be found in Application Bulletin No. 8, “The 
Care and Feeding of Power Tetrodes.” This Bulletin is 
available upon request. 
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DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


REFERENCE DIMENSIONS 
ARE FOR INFORMATION ONLY 
AND ARE NOT REQ‘. FOR 


INSPECTION PURPOSES. 


(M) I5 AIR HOLES 
EQUALLY SPACED 


GP 5 PINS 


SEE NOTE 


NOTE: 

BASE PINS & TUBULATION ARE SO 
ALIGNED THAT THEY CAN BE FREELY INSERT- 
ED INTO A GAUGE 1/4" THICK WITH HOLE 
DIAMETERS OF .204 & .500 RESPECTIVELY 
LOCATED ON THE TRUE CENTERS BY THE 
GIVEN DIMENSIONS ° ’ 
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SK-300A 


EI MA C 

‘. Division of Varian 
GR WW. CA RP EOS AIR-SYSTEM 
Ct FO RON TCA SOCKET 


The Eimac SK-300A Air-System Socket is recommen- 
ded for use with those tube types listed at the bot- 
tom of the data sheet. The Eimac SK-306, SK-316 
and SK-1306 Air Chimneys are available for use 
with this socket. When this socket is used, connec- 
tion is made to each of the tube electrodes except 
the anode, by means of concentric rings of spring- 
finger contacts. The SK-300A is an improved ver- 
sion of the SK-300 with significantly reduced pres- 
sure drop at the air-flow rates used with these tubes. 
The cooling air horsepower requirements are appre- 
ciably lower for these tube types in an SK-300A as 
compared to the SK-300. 


vidoe EU 
ate! ie Ate 
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<> 


BASE CONNECTION 


The SK-300A Air-System Socket consists of four concentric rings of spring-finger contacts. The socket 
is provided with two filament connectors with a 4" diameter hole in each connector for making connec- 
tion to the inner and outer filament contacts, one 6-32 terminal is provided for DC connection to the 
screen-grid. RF connection to the screen-grid may be made directly to the collet. The SK-300A has four 
8-32 terminals for connection to the control-grid. The four contact rings are shown on the outline draw- 
ing. 


MAXIMUM WORKING VOLTAGE: 


ereetis( slid. eer a mene meer Ree oe hans Yer tag) Re he Sie eee 3000 Vdc 
ontrol<Grid teen ayes, ea arenes. 1,5 oS ar Wyn be ree Ca pete ahh embbeie as 3000 Vdc 


MATERIALS AND FINISHES 


The socket body is made from brass silver-plated. The contact material is a non-ferrous spring alloy, 
Beryllium-copper, per QQ-C-533, heat treated for spring action and silver-plated, per QQ-S-365, for good 
RF conductivity. The insulation material is Teflon and Alsimag 665 ceramic. 


INSTALLATION 


The SK-300A Air-System Socket can be mounted on a chassis deck, partition or pressurized compartment. 
Chassis mounting is accomplished by cutting a 7-3/16" hole in the chassis deck or partition. The socket 
is then placed in the hole and fastened in place by eight 6-32 machine screws through the eight holes 
provided for fastening. The SK-300A Air-System Socket is recommended for use with the following tubes: 


8170/4CX5000A 8171/4CX10,000D 
8170W/4CX5000R 8281/4CX15,000A 
4CW10,000A 
NET WEIGHT 
SS USILUT 2 Oe, Se Ao Mins Seber Pit ing ey Srl, eer en Cacao eae Ere ey Meese dine BM Meat aa « Svocels 
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SK-300A 


DIMENSION DATA 


2.061 dia. 
| 3.311 dia. 
3.732 dia. 
| 3.940 dia. 
4.921 dia. 
3.53] 
1.140 
240 


.689 
856 


1.657 


3.581 


kA zat 
6.725 dia. | 6.766 dia. 


BWA ce N87: 


8.230 dia. | 8.266 dia. 


6-32 NC-2A STUD 


a 


.235 dia. | ___.265 dia. 


3.000 3.030 


+ 


147 dia. 8 holes on 7% 


44° 46° 
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‘ AIR_CHIMNEY 


NOTES 
|. ALL DIMENSIONS IN INCHES 


2. TOLERANCES ARE NOT CUMULATIVE 


3. * CONTACT SURFACES 


SCREEN GRID—— 


—— CONTROL GRID 
6-32 MACHINE SCREW 
4 PLACES 


\ 
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AIR-SYSTEM 
CHIMNEY 


The SK-506 and SK-516 Air-System Chimneys are intended for use with 
those tube and socket combinations listed below. They are used to direct 
cooling air from the socket across the glass envelope of the tube, past the 


plate seal and heat radiating connector. 


MATERIALS 


The SK-506 and SK-516 Air-System Chimneys are made of heat resistant 
Pyrex glass. The bottom edge is ground flat for a tight air seal against the 


chassis while the top edge has been fired for smoothness. 


INSTALLATION 


These chimneys are designed for above-chassis installation over the companion Air-System Socket. Four 
a Spring Clips supplied with the SK-500 and SK-510 sockets ground the metal tube base and act as retain- 


ing clips for the chimney. 


CHIMNEY/TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE 


4-1000A 
4PR1000A 


SOCKET 


SK-506 


4PR1000B 
SK-516 3-1000Z 
Net Weight 
SHG 0c eee ae ee Nene neti Ais We Pia US Asa thd USA Lad sey hee ieee el eek, ia oe nies + |, ARR 10 ounces 
oH TST EC Se an aod a rE Ae Sgn EN SO ay x oie ee Nan alas he EE Tee 
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AIR SYSTEM CHIMNEY 


SK-506 
MADE IN US.A. 


ow AIR SYSTEM CHIMNEY 


SK-516 
MADE IN U.S.A. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


MAX. NOM. 
(368553 ee 

167) 7.373 
Cl es . Gree 


5625 5.875 _ 


2.937 3.062 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


MIN. MAX. NOM. 
3.188 3.313 
pF USS ele t cll 
eee G125 7 

5.625 5.875 


2187 2.312 
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8283 
3CX1000A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 8283/3CX1000A7 is a ceramic-metal zero-bias triode 
intended for Class-AB2 linear amplifier service in either grid-driven 
or cathode-driven configuration. It is recommended for use as a grid 
driven, push-pull audio amplifier or modulator and as a cathode 
driven linear amplifier through the VHF-TV bands. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated-Tungsten Mesh 

te) a Re ee ee Rte ee Sr Oeres200.V 

IE LCOS VOLT Smcriiat.. <a fy s fo coungs sce tes 30.5 A 
mimeuiieaon Pactor (Average)... si... eis. 5s see 200 
Direct Interelectrode Capacitance (Grounded Cathode)? 

SATE oe, using Oke cove tevevenes ss ensh'el 3 etece SZ Uapl 


Ge oe ee sae ea see Emenee aces Cen 0.15 pF 

OO oa ee ie Be ecco me othe: Ra On hn oe oe ee re 32.08pF 

ALN? vest A RS Ae Ae, He Boe Aer cere ae ae ee 14.0 pF 
rn ies eo a MAXUM enti OSue seus wis ee Pe tyre 8 << Meuptets sot e ce Wieifa's¢ 6 vie 220 MHz 
1. Characteristics and operating values are based upon performance tests. These figures may change without notice 

as the result of additional data or produce refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
PRCT Sete tree ae Rote Pin aT Ar a a ty OAT SRN ace OF Pe tSNE Wide aha? che eas eee 3 Ce 4.80 in; 121.9 mm 
| SECTS) ES Ge ast gn Oe ay A OI ge Ua no 7-0 a OU alo 3.38 in; 85.8 mm 
GTI IRS OG Wi ek eS Oe, a 2) by Oke I ee ee 2 1b} 0.9 RRs 
Seite r Atta ESOS ELON Sree iid: oh aati Ged Mestad a ow ae eT OE Me rane Mint ah a as Vertical, base up or down 
REOLINOOS .. . auERe. cue ets vs SEE Art hah tate CRY MLLER Ree 2 git ae Pe oe ta de at new eens Forced Air 
ENE ss ipernity RPS ee ee i aa Special Breechlock 
fe eOMeOed vail -OVSLEM- DOCKET we kplan cl ate ticle aunt dl een Sus seh oh slice EIMAC SK-860 or SK-870 
BremmanTended Wilt! CNIMACY pastorate acetates aie oko pha tees ho! see ie) fail at ae eee EIMAC SK-816 
5) Maximum Temperature, Anode Core & Ceramic/Metal Seals ..............20026.- 290°C 
(Effective 3-25-75) © 1963, 1968, 1975 by Varian Printed in U.S.A, 
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EIMAC division of varian / 301 industrial way / san carlos / california 94070 


dnt 8283 /3CX1000A7 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 


TYPICAL OPERATION, (Two tubes) 


3 Plate Voltage eat w.u.n.t ese. 2000 2500 Vdc 
Class-ABg Grid Driven GridiVGltage en... wee eee nee 0 0 Vdc 
Zero-Signal Plate Current .... 400 500 mAdc 
ABSOLUTE MAXIMUM RATINGS: Max-Signal Plate Current .... 2.0 2.0 Adc 
Max-Signal Grid Current .... 590 480 mAdc 
Peak AF driving Voltage 
DCP iA EaVOLTAG Bae es ce Ge se 3500 VOLTS (per tibg |e mn eee een ee 95 90 v 
DC PLATE CURRENT ........... 1.0 AMPERE Driving Power .........-. 25 44 W 
UAE (OSSSUPANUIOIN) 5 5 ote oe oe 1000 WATTS Load Resistance 6 
GRID DISSIPATION ........... 45 WATTS IP te Ce a ae peu mee Cee 
Max-Signal Plate Output Power 2350) 3100 W 
RADIO-FREQUENCY LINEAR AMPLIFIER Single-Tone Grid Current .. 230 205 225 mAdc 
Class-ABg, Grounded-Grid Two-Tone Grid Current.... 130 120 120 mAdc 
Peak RF Driving Voltage .. 80 TAL Ww 
ABSOLUTE MAXIMUM RATINGS: Driv nGaOV 6 lana nn ee 80 60 100 W 
Peak Envelope Power Output 940 1170 2060 W 
DGarPeA TES OLTAG Eamets. saat a ons 3500 VOLTS Resonant Load Impedance .. 1100 1670 2300 0 
DIPUATE/CURRENIER ss. sete es 1.0 AMPERE RF Driving Impedance .... 40 45 600 
PEATERD I SSIPATONE.e. suen tcl amr: 1500 WATTS Third Order IM Distortion 2 . -29 -31 -31 dB 
]RID) DRSSIP-AMAKOIN, 55506450 0c 45 WATTS Fifth Order IM Distortion2 . -37 -40 -39 dB 
TYPICAL OPERATION 1. The bias voltage in this set of typical operating 
conditions was obtained by means of a -12 volt 50 
BIGt@ Ry OMAQC meetin meno ss 2000 2500 3500 Vdc watt Zener diode in the negative return to the 
Grida/oltage| See... 0 QO -12 Vdc center-tap of the filament transformer. 
Zero-Signal Plate Current . . 238 305 129 mAdc 
Single-Tone Plate Current. . 875 800 857 mAdc 2. The intermodulation distortion products are refer- 
Two-Tone Plate Current ... 600 585 590 mAdc enced against one tone of a two equal tone signal. 
RADIO-FREQUENCY AMPLIFIER OR PLATE MODULATED RADIO-FREQUENCY 
OSCILLATOR - Class C. AMPLIFIER - Class C. 
ABSOLUTE MAXIMUM RATINGS: ABSOLUTE MAXIMUM RATINGS: 
DGAPPATESV OLTAGESE cinerea 3500 VOLTS DC PLATE VOLTAGES cptaae ences oe 2000 VOLTS 
DG GRID VN ODTA GE sme ac; s ate hats -100 VOLTS DG; GRID: VOLTAGE... 3 cata tee es *-100 VOLTS 
D@IREATESGURREN Ties. u-nctes meta cere ie 0.7 AMPERE Oe EMI SKOWINHENT aoncosocouga6 0.55 AMPERE 
WAS DIRS AMMKON! G5 56640056 1000 WATTS PLATE: DISSIPATION: jsut tiatien see aug « 670 WATTS 
GID DUSSHMAIMIQIN asasconcuac 45 WATTS GRIDEDISSIPAgH © N ieememenene mercies 45 WATTS 
RANGE VALUES FOR EQUIPMENT DESIGN Mine Mae 
Bslament.Curtent eaten. U(VOlt(Siereeste eee He Pe rer ean, et A es ivy et) SRN) 9: 
Zero, bias PlatesCurren (awithel jee UURV Cemmame teens Felt core vecre 250 ob0amA 
Cut-off Grid Voltage (Efi=.2000 Vdcrlpiant.0 mA). eee ee aot Ae -25 V 
Interelectrode Capacitances (Grounded Cathode) ' 
Citmecnts omen ke ek SS 4 SERUM Oe Doe ME At ee 29.0435) 0NDR 
(Ollie otra kame: Poem scenes Bh OS PR ee cco os Be Ss Si wi. O.2e.08 
Cone es Or gate a St aa Re 2D a ee oe 12-000 OLOmn 
Interelectrode Capacitances (Grounded Grid)! 
Cine vata erere  aoe Deg. 8 re ee sien Srcetle 29 Oaboo Uap 
Cou treccsee wn 50. tte oehenokee er eon ee ee a eae tt epee ha oe eee i412; 0eio:0enkt 
Cokes e © 8 © = © © © « © oe m «© © 6 6 .@ © 48,4). e 6 «+6 ® © 6 16. ‘eUe fete © ec 'e se 8 .s'Teate oF» me 8 gta 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191., 


8283/3CX1000A7 bathe 


APPLICATION 


MOUNTING & SOCKETING - The 3CX1000A7 
must be operated with its axis vertical, base up 
or down. The EIMAC SK-860 and SK-870 air- 
system sockets are available for use with the 
tube. The SK-870 has its grid contacts grounded 
to the socket frame. No contacts are grounded 
with the SK-860. The EIMAC SK-816 air-chimney 
is also available to direct cooling air from the 
socket through the anode cooling fins. 


COOLING - The maximum temperature rating for 
the external surfaces and the anode core of the 
3CX1000A7 is 250°C. Tube life is prolonged if 
these areas are maintained at somewhat lower 
temperatures. The table lists air-flow require- 
ments to maintain tube temperatures below 225°C 
with 50°C inlet air and base-to-anode air flow. 


SEA LEVEL 


Plate Diss. Air Flow Press. Drop 
(watts) (cfm) (In. H20) 
12 


16 


FILAMENT - Rated filament voltage for the 
3CX1000A7 is 5.0 volts. Filament voltage, as 
measured at the socket, should be maintained at 
this value to obtain optimum performance and 
maximum tube life. In no case should it be al- 
lowed to deviate from 5.0 volts by more than plus 
or minus five per cent. 


INPUT CIRCUIT - When the 3CX1000A7 is op- 
erated as a grounded-grid rf amplifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended to obtain greatest linearity and power 
output. For best results with a single-ended amp- 
lifier, it is suggested that the cathode tank cir- 
cuit operate at a ‘‘Q”’ of five or more. 


CLASS-C OPERATION - Although designed for 
Class-AB? service, the 3CX1000A7 may be oper- 
ated as a Class-C power amplifier or oscillator, 
or as a plate-modulated rf amplifier. The zero- 
bias characteristic can be used to advantage in 
Class-C amplifiers by employing only grid leak 
bias, provided the anode voltage is not over 2500 
Vde. If driving power fails under these circum- 
stances, plate dissipation will be kept within the 
maximum rating since the tube will operate at 
normal static zero-bias conditions. 

For Class C operation with anode voltage in 
excess of 2500 Vdc additional protective bias 
voltage is required. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air is established 
before application of electrical power, including 
the filament voltage. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal anode voltage. 


HIGH VOLTAGE - The 3CX1000A7 operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Equipment must be de- 
signed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and termin- 
als, with interlock switches to open the primary 
circuits of the power supplies and to discharge 
high-voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 


VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The act- 
ual internal interelectrode capacitance of a tube 
is influenced by many variables in most applica- 
tions, such as stray capacitance to the chassis, 
capacitance added by the socket used, stray cap- 
acitance between the tube terminals, and wiring 
effects. To control the actual capacitance values 
within the tube, as the key component involved, 
the industry and Military Services use a standard 
test procedure as described in Electronic Indus- 


tries Association Standard RS-191. This requires 
the use of specially constructed test fixtures 
with effectively shield all external tube termin- 
als or leads from each other and eliminates any 
capacitance reading to ‘‘ground’’. The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeabil- 
ity of tubes over a period of time, even when the 
tube may be made by different manufacturers. 
The capacitance values shown in the manu- 
facturer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 
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The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal applica- 
tion. Measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly 
Significant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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NOTE: 

REFERENCE DIMENSIONS ARE FOR INFOR- 
MATION ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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3CW25,000A3 


MEDIUM-MU 


WATER-COOLED 
POWER TRIODE 


The Eimac 3CW25,000A3 is a water-cooled, ceramic-metal power triode designed 
primarily for use in industrial radio-frequency heating services. Its water-cooled anode 
is rated at 25 kilowatts of plate dissipation with low water flow and pressure drop. 


Full input of 60 kilowatts is permissable up to 100 megacycles. Plentiful reserve 
emission is available from its one kilowatt filament. The grid structure is rated at 500 
watts making this tube an excellent choice for severe applications. 

It is also recommended as a grounded grid FM amplifier, a conventional plate- 
modulated amplifier or as a linear amplifier in new equipment designs. 


GENERAL CHARACTERISTICS 


ELECTRICAL Min. Nom. Max 
Filament: Thoriated-Tungsten 
Voltage icam tures ‘nent rect 6.3 volts 
CULeHt Cet’ Fo 00) feu ae oe OD 172 amperes 
Amplification Factor . . 20 
Interelectrode Capacitances, Grounded Cathode: 
Grid-Filamentwer “Jiu ie 2 48 58 pet 
a) Plate-Filament . . 9... 1h LS ppt 
Ghid-Pidie s2rw'e pl oe Ale tees 30 38 ppt 
BeUeaCY Or MOXiIMUImeRONNGSa Merle. 20 68 es) ie. ee Ake ee SL OGNnE 
MECHANICAL 
Base. . “Se 1 pei, Powe > bs. CLS mere aie a abet od een ee ec . Coaxial 
Recommended Socket et Pe RR) Sy ad ie. ree, 1a cane mate Nae, Eimac SK-1300 
Operating Positional. <a placa - RA PRerr ee aioe a el Aro. mVericall base up or down 
Sponges. 9. Rae teen Renee ee ello) ek Waters 8k rorced eam 
Maximum Operating Temperatures: 
Ceramic-to-Metal’Sécisiaan, remem. ces, A Os ate Oa 
Maximum Dimensions: 
ig tedte] ah BOK SA eed Ae ee OPA RRR Uh ADM ieee) So SRR ent tl Amann ey keener a 2c: 
LDIOINC OCR tee te) SS aS al aS (eee 
DAV Ol tet: See ieee RO eb ne eR eR, oe oo 2 OUTS 


TYPICAL OPERATION 


RF INDUSTRIAL OSCILLATOR DC Plate Voltage . . . . 7000 10,000 volts 
Class-C (Filtered DC Power Suppl DG*Plate-Current”.* 2 24: 6.0 6.0 amps 
% Beit apes pply) DG@Grid'Voliage: 2. J oRSZ00e RE BOORVENE 
DC Grid Current . . ‘ .66 .315 amps 
DC PLATE VOLTAGE. . . . . 10,000 VOLTS Peak Positive Grid Voltage . 440 360 volts 
ie BEALE CURREN Be ee chau dian ay a O60, AMPS Driving "Powers “ee 1.9 F660 365 watts 
Dee GRIDECURRENT Utes nw. sas date OLAMP Plate Input Power. . . . = 42 60 kW 
PLATEsINPUT: POWER ‘ne noc) cays, 4 60 KW Plate Dissipation... ©.” 12 18 kW 
Ea Cie TON oes eee Ios KW) We te CUDUU Owen “abe eco pert: 


a Approximate Load Impedance 600 750 ohms 


(Effective 11-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 
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RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 


Class-C 


MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 


7000 MAX. VOLTS 
5.0 MAX. AMPS 
16.5 MAX. KW 
500 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage . . . . . 5000 7000 volts 
DC Grid Voltage. . . . . . -600 —820 volts 
DG Plate Currents-sacme mea eee 5.0 5.0 amps 
DG Grid Gurrentia- eae ee 600 600 mA 
Driving, POWef eis mete. eee eee 600 750 watts 
NepstOWpewh earn of a om o WAS 27.5 kW 


Nee ea acaaaaaaaacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccaaal 


RADIO-FREQUENCY 
LINEAR AMPLIFIER Class-AB, 


MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 


10000 MAX. VOLTS 
6.0 MAX. AMPS 
25 MAX. KW 
500 MAX. WATTS 


* Adjust to give specified zero-signal dc plate current 


TYPICAL OPERATION 


DC Plate Voltage . . . . . 7000 10000 volts 
DC Grid Voltage* . . . . . —250 —400 volts 
Zero-Sig Plate Current. . . . 2.0 2.0 amps 
Max-Sig DC Plate Current . . . 6.0 6.0 amps 
Max-Sig DC Grid Current . . . SAS 333 mA 

Peak RF Grid Voltage . . . . 530 700 volts 
D rivinGieP OW.C ieee: a ee 200 240 watts 
Plate Output Power. . . . . 26.4 41 kW 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic 


curves. No allowance for circuit losses has been made. 


APPLICATION 


ELECTRICAL 


Filament—The rated filament voltage for the 3CW- 
25,000A3 is 6.3 volts. Filament voltage, as measured 
at the socket, must be maintained at 6.3 volts plus or 
minus five percent for maximum tube life and con- 
sistent performance. 


Control Grid Operation—The grid current rating is 
one ampere dc. This value should not be exceeded 
for more than very short periods such as during tuning 
and over-current protection in the grid circuit should 
be provided. Ordinarily it will not be necessary to 
operate with more than 0.4 to 0.6 amperes grid current 
to obtain reasonable efficiency. In industrial heating 
service with varying loads, grid current should be mon- 
itored continuously with a de current meter. The maxi- 
mum grid dissipation rating is 500 watts. 


Plate Operation—The maximum plate input power 
rating is 60 kilowatts at 10,000 volts and 6.0 amperes 
de. This rating applies for Class C amplifier or oscillator 


service and for Class AB applications. When used as a 
plate modulated rf amplifier, input is reduced to 7000 
volts at 5.0 amperes dc. Maximum input may be ex- 
ceeded for short periods during tuning without exceed- 
ing plate dissipation ratings. 


Plate over-current protection should be provided to 
remove plate voltage quickly in the event of an over- 
load or an arc-over at the load. In addition current 
limiting power supply resistors should be used. These 
precautions are especially important in industrial serv- 
ice with its wide variations in loading. 


Spark gaps from plate to ground should be used to 
prevent transient voltages from flashing across the tube 
envelope during any fault conditions. 


High Frequency Operation—The 3CW25,000A3 is 
usable to 140 Me. At this frequency, plate voltage must 
be reduced to 7000 volts in class A, B or C service. For 
plate-modulated applications at 140 Mc, plate voltage 
is reduced to 5500 volts. 


Cs 


(€ 


Mounting—The 3CW25,000A3 must be mounted ver- 
tically, either base up or down. Where the tube is in- 
stalled in a base up position, it is suggested that any 
clamping pressure or rf contact be made only in the 
area shown as “V” on the outline drawing. 


Socket—The Eimac SK-1300 socket is used with the 
3CW25,000A3 for making connections to the filament 
and grid. Where the socket is to be removable—as in 
base-up operation—the SK-1310 should be used. 


Cooling—Anode cooling is accomplished by circulat- 
ing water through the integral anode—water jacket. 
With the tube in the anode-up position the water inlet 
is the outer water fitting and the outlet will be the 
center water fitting. When the tube is mounted base 
up, these are reversed. 


The table below lists the minimum water flow re- 
quirement for adequate anode cooling at various plate 
dissipation levels. In all cases, inlet water temperature 
must be limited to 60°C or below, outlet water tem- 
perature must not exceed 70°C nor should inlet water 
pressure exceed 60 psi. 


3CW25,000A3 det i 


Minimum Water-Cooling Requirement 


Water Flow 


Plate Dissipation Pressure Drop 


Additional forced-air cooling of the tube’s base is 
also required to maintain ceramic-to-metal seal tem- 
peratures below the 250°C maximum. Approximately 
50 cfm of cooling air directed into the base structure, 
through the socket will generally satisfy this require- 
ment. 


Special Application—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Marketing, Eitel- 
McCullough, Inc., 301 Industrial Way, San Carlos, 
California for information and recommendations. 


DIMENSIONAL DATA 
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POWER TETRODE 


ACX300Y 


CERAMIC 


The Eimac 4CX300Y is a compact integral-finned external-anode power tetrode 
having a maximum plate-dissipation rating of 400 watts. The 4CX300Y may be 


operated at maximum ratings to 110 Mc. 


The all-ceramic-and-metal construction and the internally-uniuzed electrode struc- 
ture combine to make the 4CX300Y especially durable and free from mechanically- 
induced noise under conditions of severe acceleration caused by shock or vibration. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Oxide-Coated, Unipotential 


Heating Time - - 


Cathode-to-Heater Potential 


Heater: Voltage (See "Application') 


Current (Er=6.0 volts) 


Amplification Factor (Grid to Screen) 


Transconductance (l»=200 ma.) 


Direct Interelectrode Capacitances, Grounded 


Input - - . 
Output - - - 
Feedback : = 


Direct Interelectrode Capacitances, Grounded Grid 


Input - - - 
Output - - - 
Feedback - - 
Frequency for Maximum Ratings 


MECHANICAL 


Base - - - - - . 
Recommended Socket - - 
Operating Position - - - 


Maximum Operating Temperatures: 


Ceramic-to-Metal Seals 
Anode Core - - 
Cooling - - - - - 
Maximum Over-All Dimensions: 
Height - - : 
Diameter - - - 
Net Weight - - - - 
Shipping Weight (Approximate) 


RADIO-FREQUENCY POWER 
OR OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - : : 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE - é : 
DC PLATE CURRENT - - - 
PLATE DISSIPATION - - - 
SCREEN DISSIPATION’ - “ 5 
GRID DISSIPATION . $ 5 


AMPLIFIER 


2 


000 MAX. 
300 MAX. 


—250 MAX. 


400 MAX. 
300 MAX. 
8 MAX. 
1 MAX. 


(Effective 11-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 


Cathode: 


and Screen: 


VOLTS 
VOLTS 
VOLTS 
MA 
WATTS 
WATTS 
WATTS 


Min. Nom. Max. 


30 60 seconds 

- - +150 volts 

: 6.0 volts 

3.0 3.85 amperes 
4.0 5.6 

12,000 umhos 

30 38 uuf 

3.9 5.0 uuf 

- - 0.07 uuf 


TYPICAL OPERATION 

DC Plate Voltage 

DC Screen Voltage 

DC Grid Voltage 

DC Plate Current 

DC Screen Current* 

DC Grid Current* 

Peak RF Grid Voltage* 

Driving Power* - - = = = 
Plate Input Power 


Plate Output Power 


*Approximate values. 


Max 
uuf 
5.0 uuf 
uuf 
110 mc 


Special, breechblock terminal surfaces 


Eimac SK-700 Series 


= - Any 
- - 250° C 
- - 250° C 
- Forced Air 
- 2.5 inches 
- 1.65 inches 
- 4 ounces 
- 1 pound 
1500 2000 volts 
250 250 volts 
—90 —90 volts 
0.4 0.4 amps 
26 26 mA 
33 33 mA 
110 110 volts 
3.8 3.8 watts 
600 800 watts 
425 600 watts 


= 4CX300Y 


AUDIO-FREQUENCY AMPLIFIER OR 


MODULATOR 

Class-AB, 

MAXIMUM RATINGS (Per tube) 

DC PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
DC SCREEN VOLTAGE - - - - 400 MAX. VOLTS 
DC PLATE CURRENT - - - - 400 MAX. MA 
PLATE DISSIPATION - = - - 400 MAX. WATTS 
SCREEN DISSIPATION - - - = 8 MAX. WATTS 
GRID DISSIPATION - . - - 1 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
DC Plate Voltage - - - 1000 1500 2000 volts 


DC Screen Voltage - - - - - - 400 400 400 volts 
DC Grid Voltage! - - - - —60 —70 —70 volts 
Zero-Signal DC Plate Current . - - 400 200 200 mA 
Max-Signal DC Plate Current - - - - 800 790 750 mA 
Max-Signal DC Screen Current - - - 24 16 4 mA 
Effective Load, Plate to Plate - - - 2060 3000 5100 ohms 
Peak AF Grid Input yoliags - - 

(per tube)* - - - - - 55 65 60 volts 
Driving Power - - - - 0 0 0 watts 
Max-Signal Plate Outpitt Power - - - 340 800 890 watts 


*Approximate values. 


‘Adjust grid bias to obtain listed zero-signal plate current. 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, (Carrier conditions) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
DC SCREEN VOLTAGE - . : - 400 MAX. VOLTS 
DC PLATE CURRENT - - - - 400 MAX. MA 

PLATE DISSIPATION - - - - 400 MAX. WATTS 
SCREEN DISSIPATION - - . - 8 MAX. WATTS 
GRID DISSIPATION . - - - 1 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - . - - - 1000 1500 2000 volts 
DC Screen Voltage - - - - - - 400 400 400 volts 
DC Grid Voltage! - - - - - —60 —70 —70 volts 
Zero-Signal DC Plate Curent: + - - 200 100 100 mA 
DC Plate Current - + - - - 280 210 205 mA 
DC Screen Current* - : - - - oes) aoe) —5 mA 
Peak RF Grid Voltage* - - - - 28 33 30 volts 
Plate Output Power - - - - + 52 110 115 watts 


*Approximate values. 
‘Adjust grid bias to obtain listed zero-signal plate current. 


RADIO-FREQUENCY LINEAR AMPLIFIER 


Class-AB, (Single-Sideband Suppressed-Carrier Operation) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - 2000 MAX. VOLTS 
DC SCREEN VOLTAGE .- - - - 400 MAX. VOLTS 
DC PLATE CURRENT - 2 = - 400 MAX. MA 

PLATE DISSIPATION : . - - 400 MAX. WATTS 
SCREEN DISSIPATION - - - . 8 MAX. WATTS 
GRID DISSIPATION - : - - 1 MAX. WATTS 


TYPICAL OPERATION (Peak- pt conditions except where noted 


DC Plate Voltage - - - - 1000 1500 2000 volts 
DC Screen Voltage - - - : - - 400 400 400 volts 
DC Grid Voltage’ - - - - - —60 —70 —70 volts 
Zero-Signal DC Plate Chant - - - - 200 100 100 mA 
Peak RF Grid Voltage* - - - - - 55 65 60 volts 
DC Plate Current - - - - - - 400 395 375 mA 
DC Screen Current* - - - - - - 12 8 2 mA 
Plate Input Power - - - - - - 400 590 750 watts 
Plate Output Power - - - - 170 400 415 watts 


Two-Tone Average DC Plate Current 

Two-Tone Average DC Screen Current 

*Approximate values. 

‘Adjust grid bias to obtain listed zero-signal plate current. 


PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 


Class-C Telephony (Carrier conditions) 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - : - - 1500 MAX. VOLTS 
DC SCREEN VOLTAGE - - - - 300 MAX. VOLTS 
DC GRID VOLTAGE - - - - —250 MAX. VOLTS 
DC PLATE CURRENT - - - - 300 MAX. MA 

PLATE DISSIPATION - - - - 250 MAX. WATTS 
SCREEN DISSIPATION - - - - 8 MAX. WATTS 
GRID DISSIPATION - - - - 1 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - . - - - - - 1000 1500 volts 
DC Screen Voltage - - - - - - - 250 250 volts 
DC Grid Voltage - - - - - - - —130 —130 volts 
DC Plate Current - - - - - - - 285 300 mA 

DC Screen Current* - - - - - - - 24 18 mA 

DC Grid Current* - - - - - - - 17 17 mA 

Peak RF Grid Input ea . - - - . 148 148 volts 
Driving Power* - . - - - - 1.7 1.7 watts 
Plate Input Power - - - - - - - 285 500 watts 
Plate Output Power - - - - - - - 165 300 watts 


*Approximate values. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves. No allowance has 
been made for circuit losses. Adjustment of the rf grid drive to obtain the specified plate current at the specified grid 


bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there will be little variation in output 
power when tubes are changed, even though there may be some variation in grid and screen currents. The grid and screen 


currents which result when the desired plate current is obtained are incidental and vary from tube to tube. These current vari- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf driving voltage is applied. 
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APPLICATION 


MECHANICAL 

Mounting—The 4CX300Y may be operated in any 
position. Recommended sockets for the 4CX300Y are 
the Eimac Air-System Sockets type SK-700 (un- 
grounded cathode) or type SK-710 (cathode and one 
heater contact grounded). Both sockets provide con- 
nections to all electrodes except the anode and each 
incorporates a screen by-pass capacitor of approxi- 
mately 1100 uuf. The SK-606 chimney is recommend- 
ed for use with the SK-700 and SK-710 sockets. 


Other sockets suitable for use with the 4CX300Y 
include the SK-740, SK-760, and SK-770. These 
sockets do not incorporate screen by-pass capacitors. 
The SK-760 and SK-770 incorporate integral air 
chimneys. Screen contacts are connected to the mount- 
ing flange in the SK-770 and are, therefore, grounded 
when the socket is installed in the usual manner. 


Cooling—The maximum rated ceramic-to-metal seal 
temperature for the 4CX300Y is 250°C. Adequate 
forced-air cooling must be provided to assure that this 
maximum temperature rating is not exceeded. Air- 
flow requirements to maintain seal temperatures at 
200°C in 50°C ambient air are tabulated below. 


Plate Pressure Pressure 


i Air F 
Dissipation Pecur. Drop (Inches fonts Drop (Inches 
(Watts) of Water) of Water) 


10,000 FEET 


A new, more efficient cooling fin design is incor- 
porated in the 4CX300Y which results in lower air- 
flow requirements. This is reflected in the table above 
(which assumes the use of an Eimac SK-700 or SK-710 
socket and SK-606 chimney). 


At high altitudes and high ambient temperatures 
the flow rate must be increased to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in such 
cases, using the maximum rated temperature as the 
criterion for satisfactory cooling. 


Cooling effectiveness should also be determined on 
an individual basis if the 4CX300Y is operated im- 
mersed in an insulating fluid such as silicone oil, again 
using the maximum rated temperature as the criterion. 


ELECTRICAL 


Heater Operation—The rated heater voltage for the 


4CX300Y is 6.0 volts. 
The heater voltage must be maintained within 


+ 5% of the selected operating voltage if variations 
in circuit performance are to be minimized and best 
tube life obtained. 

Cathode Operation—The 4CX300Y employs a cylin- 
drical indirectly-heated oxide-coated unipotential cath- 
ode. The minimum warm-up time is 30 seconds when 
rated heater voltage is applied. 


Grid Operation—The 4CX300Y control grid has a 
maximum dissipation rating of 1.0 watt, and precau- 
tions should be observed to avoid exceeding this rating. 
The grid bias and driving power should be kept near 
the values shown in the Typical Operation sections of 
the data sheet whenever possible. 

In class-A and class-AB, amplifiers, where no grid 
current flows, the grid bias voltage may be applied 
through a resistor. The maximum permissible series 
resistance per tube is 100,000 ohms. 


Screen Operation—The maximum rated screen dis- 
sipation for the 4CX300Y is 8 watts. The maximum 
rated d-c screen supply voltage is 300 volts when the 
tube is operated in class-C amplifier or oscillator serv- 
ice, and 400 volts when the tube is operated in class- 
AB or class-B amplifier service. 

Under certain operating conditions the screen cur- 
rent of a tetrode may reverse. This makes it dangerous 
to rely on a screen-dropping resistor or a series regu- 
lator to supply the screen voltage unless a bleeder or 
regulator tube is connected from screen to cathode. 
This bleeder should draw at least 15 milliamperes for 
each tube connected to the screen supply. 

The power input to the screen can be calculated 
from the voltage and current whenever the screen-to- 
cathode potential does not vary. Screen modulation or 
cathode driving of tetrode amplifiers can lead to errors 
in measurement of screen input when the effective volt- 
age and current exceed the indicated d-c values. When 
there is reason to suspect that the screen input exceeds 
the indicated power, it is advisable to maintain the in- 
dicated screen power input below approximately 75% 


of the rated screen dissipation. 
A screen by-pass capacitor of approximately 1100 


uuf is incorporated in the body of the Eimac SK-700 
and SK-710 Air-System Sockets and is adequate for 
normal amplifier operation at high and_ ultra-high 
radio frequencies. Operation at low radio frequencies 
or audio frequencies may require that additional ca- 
pacitance be connected externally. In the latter case, 
the screen by-pass capacitance within the socket helps 
to eliminate the high-frequency parasitic oscillations 
occasionally encountered in tetrode amplifiers. 

The self-neutralizing frequency of the 4CX300Y is 
above the useful high-frequency limit for the tube 
when either of the sockets with integral screen by-pass 
capacitors is used. 


Plate Operation—The 4CX300Y has a finned ex- 
ternal anode for forced-air cooling. Connection to the 
anode may be made at the top cap or cylindrical cooler 
shell. The latter is usually used when the tube is in- 
stalled in coaxial lines or cavities. 

The absolute maximum plate-dissipation rating for 
the 4CX300Y is 400 watts, which is also the rated 
maximum dissipation for class-C amplifier or oscillator 
applications and for class-B or class-AB amplifier appli- 
cations. When the 4CX300Y is used in plate-modulated 
amplifier applications, the plate-dissipation rating is 
250 watts under carrier conditions, rising to 400 watts 
under 100% sine-wave modulation. Plate dissipation 
may be permitted to exceed the maximum rated value 
for brief periods, such as may occur while tuning. 

The maximum rated plate voltage for class-AB, 


operation is 2000 volts. In class-C telegraphy and plate- 
modulated service the maximum rated plate voltage 
is 2000 and 1500 volts respectively. 


Modulation—The 4CX300Y can be modulated by 
any of the methods commonly used with tetrode tubes. 
Its large reserve plate dissipation makes it especially 
suited for use in screen-modulated and linear amplifiers 
in which the plate efficiency is low. 

Plate modulation can be applied to the 4CX300Y 
when it is operated as a class-C amplifier. To obtain 
100% modulation with minimum distortion the screen 
supply voltage should be modulated in phase with the 


4CX300Y Sth en 


modulation applied to the plate supply voltage. Screen 
voltage modulation factors between 0.75 and 1.00 may 
be used. 


“Self-modulation” of the screen by means of a re- 
sistor in series with the screen supply line is not 
recommended because of the effects which require a 
bleeder from screen to cathode as described under 
“Screen Operation” above. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those given 
here, write to Eitel-McCullough, Inc. for information 
and recommendations. 


DIMENSION DATA 
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CERAMIC 


POWER TETRODE 


The Eimac 8168/4CX1000A is a ceramic and metal, forced-air cooled, radial- 
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low- 
voltage, high-current tube specifically designed for Class-AB, rf linear-amplifier or 
audio-amplifier applications where its high gain and low distortion characteristics may 
be used to advantage. At its rated maximum plate voltage of 3000 volts, it is capable of 
producing 1630 watts of peak-envelope output power. Two 8168/4CX1000As operat- 
ing in Class-AB: will produce 3260 watts of audio power. 


GENERAL CHARACTERISTICS 


> ELECTRICAL 


Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - - 3 minutes ; 
Heater: Voltage - - - - : - - = - - - 6.0 volts oo 
Current - - - - - . - - - 8.1 9.9 amperes a 
Transconductance (Ip»—1.0 ampere) - - - - - - 37,000 umhos 7 
Direct Interelectrode Capacitances, Grounded Cathode:* $ 
Input - - - - - : - - - - 77 90 uuf ss 
Output - - - - - . - - - 11 13 uuf 
2 Feedback - - - - - - - - - - = - 0.022 uuf 
@ Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 
; Input - - . - - - - - - - - - - - - - - = syle 38.0 uuf 
Output : . - - - - - - - - : - - - - - - 1] 13 uuf 
Feedback - - - - - - - - - ~ - - = : : - - : 2 0.004 uuf 
Frequency for Maximum Ratings - - - - - - - : - - : 2 : - - = - 110 me 
*In shielded fixture. 
>» MECHANICAL 
Base - . . - - - - - . - - - - - - - - Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - - : . : - = 3 ss : : : : Z Z a PIES 
Anode Core - - - “ “ a - : = < 2 = & ~ 7 é 2 = er 250 cr 
Recommended Socket - - - - - - - - = 2 5 < : - - - Eimac SK-800 Series 
Operating Position - - - - - 2 - ~ = 2 : 2 2 “ = : 2 : c - Any 
Maximum Over-All Dimensions: 
Height - Panel : ea hk - - Saas pe Witeshy) team = - aPivite 4.8 inches 
Diameter - - - - - - - - - . : = 2 - - - - - 3.37 inches 
Net Weight - - - - - - - . - - - - - - - - - - . - 27 ounces 
Shipping Weight (Approximate) - - - - met 38 - i Shs - . whee . - . 3 pounds 
RADIO-FREQUENCY tins OPERATION (Frequencies below 30 Mc) 
DC Plate Voltage - - - - - - 2000 2500 3000 volts 
LINEAR AMPLIFIER Class AB or B DC Screen Malet < gal - - - 325 325 325 volts 
(Single Side-Band Suppressed-Carrier Operation) DEsGrid) Voltagetaeay Svea Os iy ==60') (i=-bene SO yale 
Zero-Signal DC Plate Current - - - 250 250 250 mA 
MAXIMUM RATINGS Single-Tone DC Plate Current* - - - 890 885 875 mA 
DC PLATE VOLTAGE i % : - 3000 MAX. VOLTS Two-Tone Average DC Plate Current - 645 650 635 mA 
DC SCREEN VOLTAGE - - -  ~- 400 MAX. VOLTS ru cnc nae ct ee E 
; 2 E . m 
DC PLATE CURRENT :, % ¥ a 1.0 MAX. AMP ee are eae Current* 10 8 8 mA 
y a PLATE DISSIPATION - - - - 1000 MAX. WATTS Plate Output Power - : - = 2 930 1300 1630 watts 
@ SCREEN DISSIPATION. - - - . 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - - - - 0 MAX. WATTS iAdjust grid bias to obtain zero-signal plate current. 


(Effective 11-4-63) © Copyright 1963 by Eitel-McCullough, Inc. > Indicates change ‘rom data sheet dated 3-18-59 
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AUDIO AMPLIFIER OR MODULATOR Class AB, 
MAXIMUM RATINGS -— - 


DC PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
DC SCREEN VOLTAGE .- : = - 400 MAX. VOLTS 
DC PLATE CURRENT) - - - - 1.0 MAX. AMP 

PLATE DISSIPATION : - - - 1000 MAX. WATTS 
SCREEN DISSIPATION” - - - 12 MAX. WATTS 


GRID DISSIPATION : - - - 0 MAX. WATTS 


> TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - - - - 2000 2500 3000 volts 
DC Screen Voltage - - - - - - 325 325 325 volts 
DC Grid Voltage! - - - - - - —60 —60 —460 volts 
Zero-Signal DC Plate Current - - - 500 500 500 mA 

Max.-Signal DC Plate Current - - - 1.78 1.77 1.75 amps 
Zero-Signal DC Screen Current*  - - - 16 12 10 mA 

Max-Signal DC Screen Current*  - - - 70 70 70 mA 

Effective Load, Plate to Plate - - - : 2040 2850 3680 ohms 
Driving Power - - - - - . - 0 0 0 watts 
Max.-Signal Plate Output Power - - - 1860 2600 3260 watts 


*Approximate values. 
‘Adjust grid bias to obtain listed zero-signal plate current, 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Ad- 


justment of the grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required 
to obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 


P Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals 250°C 
Anode Core 35026 


A flow rate of 25 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi- 
pation at sea level and with inlet air temperatures up to 
40°C. Under these conditions, 25 cfm of air flow cor- 
responds to a pressure difference across the tube and 
socket of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob- 
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap- 
plied to the tube. 


At higher altitudes and at VHF increased air flow 
will be required. For example, at an altitude of 10,000 
feet, a flow rate of 37 cfm will be required and will be 
obtained with a pressure drop across tube and socket of 
0.3 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater—The rated heater voltage for the 4CX1000A 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control-Grid Operation—The grid dissipation rating 
of the 4CX1000A is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average grid-current rating is zero, 
peak grid currents of less than five milliamperes as read 
on a five-milliampere meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen-Grid Operation——Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000A and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000A is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
de screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


p> Indicates change from data sheet dated 3-18-59. 
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screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 
Plate Operation—The maximum rated plate dis- 
sipation power is 1000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal at low frequencies or a circular clamp 
or spring-finger collet encircling the cylindrical outer 


det 4CX1000A — 


surface of the anode cooler may be used at high fre- 
quencies. 

Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 


Special Applications—lIf it is desired to operate this 
tube under conditions different from those given here, 
write to the Power Grid Tube Marketing Department, 
Eitel-McCullough, Inc., San Carlos, California, for 
information and recommendations. 
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& CERAMIC 


POWER TETRODE 


The Eimac 8352/4CX1000K is a ceramic and metal, forced-air cooled, radial- 
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low-voltage, 
high-current tube specifically designed for Class-AB, rf linear-amplifier applications 
where its high gain and low distortion characteristics may be used to advantage. 
The 8352/4CX1000K is similar to the 8168/4CX1000A but contains a solid screen ring 
that improves isolation between input and output circuits and permits use of the tube 
in UHF service. 


MAME 


8352 
GENERAL CHARACTERISTICS ' be paiement] || 
ELECTRICAL ~S A 


Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - - = 3 minutes ms 
Heater: Voltage 2 = z z : 2 - : - = = fee, volts os 
Current - - - - - =. Yann fs 8.1 9.9 amperes , 
Transconductance (Ipb=1.0 ampere) - - - - - - 37,000 umhos $ 
Direct Interelectrode Capacitances, Grounded Cathode:* 
Input - - - - - - - - . - 77 90 uuf 
Output - - - - - - - - - 1] 13 uuf 
Feedback - - - - - - - - - - = mO.022 uuf 
@ Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 
Input - - - - - - - - - - = - = = - = - a3 255: 38.0 uuf 
Output - - - - - - = - = “ “ = : : = - = 11 lSus 
Feedback - - 2 - - = - : 5 : : - 2 - Z - 2 = : 0.004 uuf 
Maximum Useable Frequency” - E : 2 Z = a : : : $ Z 2 : i : E - 400 Mc 
*In shielded fixture. 
MECHANICAL 
Base - . - - - - - - - - - - - - - - - Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 
Ceramic-to-Metal Seals - - - - - = : = E 2 <= 2 - : : - = 2502S 
Anode Core - - - - - - 2 : - : : 2 - - = - = : 2 250286 
Recommended Socket - - - - - - - 2 : : : = : - - Eimac SK-820 or SK-830 
Operating Position - - - - - - - - - - “ - E : - - - : - - - Any 
Maximum Over-All Dimensions: 
Height - - - = - - r 2 - = : : 2 E - - - - - 4.8 inches 
Diameter - - z - = z 2 : : < : : : : - - - - - 3.37 inches 
Net Weight - - - - - = - - : : 2 - z = 2 = = - - : 27 ounces 
RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 Mc) 
DC Plate Voltage - - - - . - 2000 2500 3000 volts 
LINEAR AMPLIFIER—Class AB or B DC Screen vaneage ~ ee ele 325. «325. ~— 325 volts 
(Single Side-Band Suppressed-Carrier Operation) DCiiGridsVoltagaiaial Hive OF ats —60 —60 —460 volts 
Zero-Signal DC Plate Current - - - 250 250 250 mA 
MAXIMUM RATINGS Single-Tone DC Plate Current Sen (820), 805. Beenie 
DC PLATE VOLTAGE 3 = : - 3000 MAX. WATTS Two-Tone Average DC Plate Current - 645 650 635 mA 
DC SCREEN VOLTAGE - r “ - 400 MAX. VOLTS Zero-Signal DC Screen Current*~ - - 8 6 5 mA 
ingle- * . 6 
DiENT EACURREN TIO}: 1id- Thr wtibit R81 OONSAR AME oo anaes che joi, apelin 
PLATE DISSIPATION - - = = 1000 MAX. WATTS Plate Output Power - - = - 930 1300 1630 watts 
@ SCREEN DISSIPATION - - = - 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - : - - 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


(Effective 1-1-64) © Copyright 1964 by Eitel-McCullough, Inc. 
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AUDIO AMPLIFIER OR MODULATOR Class AB, 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - - = = 2000 2500 3000 volts 
MAXIMUM RATINGS ; = DC Screen Voltage - - _- - =0 325, 325 325 volts 
DC Grid Voltage? - - - - : - —60 —60 —60 volts 
DC PLATE VOLTAGE - : - 3000 MAX. VOLTS Zero-Signal DC Plate Current - - - - 500 500 500 mA 
DC SCREEN VOLTAGE - - 400 MAX. VOLTS Max-Signal DC Plate Current - - - - 41.78 1.77 1.75 amps 
Zero-Signal DC Screen Current*  - - - 16 12 10 mA 
DC PLATE CURRENT - - - 1.0 MAX. AMP Max-Signal DC Screen Current* - - - 70 70 70 mA 
ffecti Load, Pl - - - 2040 2850 3680 oh 
PLATE DISSIPATION -_ - - 1000 MAX. WATTS ai Paitin et ea RO. Wik Maa camnteere 
SCREEN DISSIPATION - ‘ a 12 MAX. WATTS Max-Signal Plate Output Power - - - 1860 2600 3260 watts 
*Approximate values. 
GRID DISSIPATION : = = 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


“TYPICAL OPERATION" data are obtained by calculation from published characteristic curves; 


NO ALLOWANCE is made for circuit losses. 


Adjustment of the grid bias to obtain the specific zero-signal plate current is assumed. The screen voltage required to obtain the listed value 
of maximum plate current, without drawing grid current, MAY VARY from the typical values shown. These conditions are valid to approximately 100 
Mc. at higher frequencies, power output will be lower due to tube and circuit losses. 


APPLICATION 


MECHANICAL 


Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic-to-Metal Seals pat i el ee 
Anode Core 250°C 


A flow rate of 25 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi- 
pation at sea level and with inlet air temperatures up to 
40°C. Under these conditions, 25 cfm of air flow cor- 
responds to a pressure difference across the tube and 
socket of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob- 
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap- 
plied to the tube. 


At higher altitudes and at UHF increased air flow 
will be required. For example, at an altitude of 10,000 
feet, a flow rate of 37 cfm will be required and will be 
obtained with a pressure drop across tube and socket of 
0.3 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater—The rated heater voltage for the 4CX1000K 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control Grid Operation—The grid dissipation rating 
of the 4CX1000K is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average grid-current rating is zero, 
peak grid currents of less than five milliamperes as read 
on a five-milliamperes meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen Grid Operation—Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000K and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000K is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
de screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


@) 


screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 


Plate Operation—The maximum rated plate dis- 
sipation power is 1000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal at low frequencies or a circular clamp 
or spring-finger collet encircling the cylindrical outer 
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surface of the anode cooler may be used at high fre- 
quencies. 


Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 


Special Applications—If it is desired to operate this 
tube under conditions different from those given here, 
write to the Power Grid Tube Marketing, Eitel-McCul- 
lough, Inc., San Carlos, California, for information and 


recommendations. 
DIMENSIONS IN INCHES 
DIMENSIONAL DATA 
MIN. MAX. NOM. 
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4x500A 


. MR Ne KAR ee RNA RADIAL-BEAM 
Pal POWER TETRODE 


The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of 
500 watts. Its small size and low-inductance leads permit efficient operation at relatively large outputs 
well into the VHF region. The screen grid is mounted on a disc which terminates in a connector ring 
located between grid and plate, thus making possible effective shielding between the grid and 
plate circuits. The grid terminal is located at the center of the glass base to facilitate single-tube 
operation in coaxial circuits. 


The combination of low grid-plate capacitance, low screen-lead inductance and functionally 
located terminals contributes to the stable operation of the 4X500A at high frequencies, making 
neutralization unnecessary in most cases and greatly simplifying it in others. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - : - - : - 5 volts 
Current : - - - - - - - - 12.2 13.7 amperes 
Amplification Factor (Grid-to-Screen)  - - - - : 4.5 6.5 
Transconductance (lp=200 ma., Ev=2500v., E.2=500v.) - - 5200 umhos 
Direct Interelectrode Capacitances Grounded Cathode: 
Input : - - : - - - - : 10.6 14.4 uuf 
Output - - : - - : - - - 4.9 6.9 uuf 
Feedback - - - - - : - a 2 - : : 0.1 uuf 
@ Frequency for Maximum Ratings - - - . - - - - - 120 mc. 
MECHANICAL 
Base i o 4 . = Z P q 3 2 : s - - Special 4 pin 
Maximum Operating Temperatures: 
Glass-to-Metal Seals - - A . : : 3 A 3 4 ‘ = = = - 175% -C 
Anode Core : = 2 - 3 - = = : : <= : a - - - - WAS? A 
Recommended Socket - : = = S = A 2 Z 4 : é ! s = = > Eimac SK900 
Operating Position - : = * = Z i é : : . 2 E = “ Vertical, base up or down 
Maximum Dimension: 
Height - = - : t = 3 y : - s : £ = - = 2 4.75 inches 
Diameter - - ~ : E s z = z : 3 2 - : : 2.625 inches 
Cooling (See following page) - : 4 . = = 2 2 : Z s . - - - - Forced Air 
Net Weight - = : : . : £ : 3 = : 3 - : 4 - 2 : - 1.7 pounds 
Shipping Weight (Approximate) - g = A E 3 2 4 a ; = - - - 6 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION: (Per tube, at 110 Mc.) 
AND OSCILLATOR D-C Plate Voltage - - - - - 2500 3000 4000 Volts 
D-C Plate Current - - - - - -. 310 310 315 Ma. 


Class-C FM or Telegraphy (Key-down conditions, | tube) 


MAXIMUM RATINGS (Frequencies up to 120 Mc.) PES Maecenas Taha gist 
D-C Screen Current - - - - - 26 24 22. Ma. 
D-C PLATE VOLTAGE - - - - 4000 MAX. VOLTS D-C Grid Voltage - - - - - - —-150 —I50 —150 Volts 
D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS D-C Grid Current - - - - - - 15 16 16 Ma. 
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS Driving Power (approx.) - - - - 5 5 5 Watts 
D-C PLATE CURRENT - - - - 350 MAX. MA. Useful Power Output (approx.) - 475 600 835 Watts 
PLATE DISSIPATION - - - - 500 MAX. WATTS 
SCREEN DISSIPATION - - - . 30 MAX. WATTS 
[ J GRIBMDISSIPATION. ¢- a! y= | \= pase 10 MAX. WATTS 
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RADIO FREQUENCY POWER AMPLIFIER 


Class-B Linear Amplifier, 
Television Visual Service 
MAXIMUM RATINGS (Frequencies below 220 mc.) 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
D-C PLATE CURRENT - - . - 350 MAX. MA. 

D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS 
D-C GRID VOLTAGE - : - - —500 MAX. VOLTS 
PLATE DISSIPATION - . - - 500 MAX. WATTS 
SCREEN DISSIPATION” - - - . 30 MAX. WATTS 
GRID DISSIPATION - : - : 10 MAX. WATTS 


TYPICAL OPERATION 


(Per tube at peak synchronizing level, 5-Mc. bandwidth, assumed load 
resistance 3,000 ohms per tube.)’ 


D-C Plate Voltage’ - - - - - - : 1850 2400 Volts 
D-C Screen Voltage - - - - - - - 500 500 Volts 
D-C Grid Voltage - - - - - - - —100 —100 Volts 
D-C Plate Current - - - - - 285 400! Ma. 
D-C Screen Current (approx.) - - - - 20 35. Ma. 


D-C Grid Current (approx.) - - - - - 10 15 Ma. 
Peak R-F Grid Voltage - - - - - - 

Driving Power, 220 Mc. (approx.) - 

Plate Power Input - - - - - - - 525 960 Watts 
Power Output - - - - - - - - 300 600 Watts 


BLACK LEVEL 


D-C Plate Current - - - - - - - 215 300 Ma. 
D-C Screen Current - - - - - - - 2 3. Ma. 
D-C Grid Current - - - - - - - 2 5 Ma. 
Plate Power Input - - - - - - - 400 720 Watts 
Plate Dissipation - - - - - - - 230 380 Watts 
Power Output - - - - - - - - 170 340 Watts 


1 Operating conditions at peak synchronizing level may be permitted to 
exceed maximum ratings of the tube because of the low duty factor. 
Maximum ratings apply to black level conditions. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired 


plate current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by 
means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage 
is applied. 


APPLICATION 


MECHANICAL 


Mounting—The 4X500A must be operated vertically. 
The base may be down or up. The recommended 
socket for this tube is the SK-900 Air-System Socket. 


Cooling—Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 150°C. 

A flow rate of 20 cfm will be adequate for opera- 
tion at sea level and with an inlet air temperature up 
to 50°C. Under these conditions, 20 cfm of air flow 
corresponds to a pressure difference across the tube 
and SK-900 socket of 2.25 inch of water column. Ex- 
perience has shown that if reliable long-life opera- 
tion is to be obtained, the cooling air flow must be 
maintained during standby periods when only the 
heater voltage is applied to the tube. 

At higher altitudes increased air flow will be re- 
quired. For example, at an altitude of 10,000 feet, a 
flow-rate of 29 cfm will be required and will be ob- 
tained with a pressure drop across tube and socket of 
3.25 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume 
of air at the corresponding pressure drop and at the 
particular altitude. 

The pressure drop figures indicated above are 
those measured directly at the air gage hole in the 
SK-900 air system socket. In the event that a socket is 
not used, and a plenum pressure drop measurement is 
required, this plenum pressure drop rating must equal 
the pressure drop figures indicated above multiplied 
by 1.5 for the specific application. 


ELECTRICAL 


Filament Operation—For maximum tube life the 
filament voltage, as measured directly at the filament 


pins, should be the rated voltage of 5.0 volts. Varia- 
tions in filament voltage must be kept within the 
range from 4.75 to 5.25 volts. 


Control Grid Operation—The d-c voltage for the 
4X500A should not exceed 500 volts. If grid leak bias 
is used, suitable means must be provided to prevent 
excessive plate or screen dissipation in the event of 
loss of excitation, and the grid-leak resistor should be 
made adjustable to facilitate maintaining the bias volt- 
age and plate current at the desired values from tube 
to tube. In operation above 50 Me., it is advisable to 
keep the bias voltage as low as is practicable. 


Screen Grid Operation—Power dissipated by the 
screen of the 4X500A must not exceed 30 watts. Screen 
dissipation is likely to rise to excessive values when 
the plate voltage, bias voltage, or plate load are re- 
moved with filament and screen voltages applied. Suit- 
able protective means must be provided to limit screen 
dissipation to 30 watts in event of circuit failure. 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 500 watts. Plate dissipation in excess of 
the maximum rating is permissible for short periods of 
time, such as during tuning procedures. 


Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good engi- 
neering practice to provide for individual metering 
and individual adjustment of the bias or screen voltage 
to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube/s in the 
event that one tube should fail. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Application Engineering Depart- 
ment, Eitel-McCullough, Inc., San Carlos, California, 
for information and recommendations. 
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X-1149 


REFLEX KLYSTRON 


OPERATING 
FREQUENCY 
12.4 to 18 Ge 


OUTPUT POWER 
1.2 to 2 Watts 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - = - - - 12-15Gc 
~ - - ~ - 15-18Gec 
Output Power ~ - (1.2 Watts (Min.) to 2 Watts 
- - (1.0 Watts (Min.) to1.5 Watts 
Beam Voltage = = - - 800 Vdc 
Mechanical Tuning Range - = +50 Mc to+200 Mc 
Cathode Current - - - - 95 mAdc Max. 
Repeller Voltage - = - - -50 to -400 Vdc 
3 db Bandwidth - - - - - 70 Mc 
Modulation Sensitivity - - - .6 - .9 Mc/V 
Temperature Coefficient - ~ - +200 Ke/°C 
Heater NEGES Lae = = - - 6.3 V 
@ VSWR = os - Teo aViaxX, 
| Mode ~ - - - ~ - 3-3/4 
MECHANICAL 
Operating Position - = = - Any 
Mounting = = = = waverutie flange 
Output Coupling, rf- - ~ - - RG/91U 
Cooling = - = = = Convection 
Net Weight - = z x - “~ 7 OZ. 
ENVIRONMENTAL 
Maximum Ambient Temperature - - - 150°C 
Maximum Altitude - - - - - Nolimit 
Maximum Shock - - - 40g (11 MS duration) 
Maximum Operating Vibration - 10G (20-2000 cps) 


APPLICATIONS 


Doppler Navigator 

Radar Altimeter 

Paramp Pump (multiple) 

Microwave Data Link 

Terrain Clearance (avoidance) Radar 


1 a 
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— Sar X-1149 
APPLICATION NOTES 


1. COOLING: The X-1149 may be cooled by conduction if the connecting waveguide 
flange provides an adequate heat-sink to maintain the tube body temperature below 
the maximum rating of 150° Centigrade. At high ambient temperatures, forced air 
cooling may be required to operate within this rating. For maximum tube life, the tube 
body temperature should be less than 100° Centigrade. Normal operating conditions 
will require convection cooling to maintain desired body temperatures. 


2. RESONATOR: The resonator of the X-1149 is integral with the body of the klystron. 
For this reason it is often convenient to operate the resonator at chassis potential, 
with the repeller and cathode at appropriate negative potentials. 


3. CATHODE: The heater voltage should be maintained witht5% of the rated value of 
6.3 volts if variations in performance aretobe minimized and best tube life obtained. 


The heater and cathode of the X-1149 are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insul- 
ated for the cathode-to-resonator voltage. 


4. SHOCK ANDVIBRATION: This klystron is specifically designed for use in applica- 
tions encountering vibration and shock extremes. This tube is capable of delivering 
its rated power output when subjected to vibration levels of 10g (20-2000 cps) or 
shock of up to 40g (11 milliseconds duration.) 


With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation 
will be less than 100 kilocycles. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


NOM. 
1.312 


i2t1 TYP. LEAD LEN@TH 
+650 
1.600 


F. 
A 
B 
c 
ie) 
E 
F 
G 
H 
is 
K 
[t 


CONNECTIONS 

1. REPELLER - GREY 
2. HEATER - YELLOW 
3. CATHODE - GREEN 


4. HEATER CATHODE - WHITE 


5. GROUND- BROWN 


i 

[hee 
Hel a 1) SS 
Hil 


j 


, b srsemcvicuonne [ey gap 


AIR-SYSTEM SOCKETS 


The Eimac SK-860 and SK-870 are air-system sockets recom- 
mended for use with the Eimac 3CX1000A7 triode. A companion 
SK-816 Air Chimney is also available and is recommended for use 
with the socket. 

When this socket is used, connection is made to each of the tube 
electrodes except the anode. The SK-860 and SK-870 are humidity 
and salt-spray resistant. 


BASE CONNECTIONS 


The SK-860 and SK~-870 sockets consist of three sets of spring- 
finger contacts for each tube electrode (to assure low-inductance 
contact) and a center guide to facilitate tube installation. The ter- 
minals are shown on the outline drawing. 

No contacts are grounded on the SK-860, while the SK-870 has the 
grid contacts grounded to the equipment chassis when installed. 


MATERIALS and FINISHES 


% The metal shell, or body, of the socket is fabricated of silver-plated brass, while the 
mounting base and centering pin are of nickel-plated brass. All contacts are formed of a 
non-ferrous alloy, heat treated and silver-plated. Contact insulating material is high-tem- 
perature ceramic. 


INSTALLATION 
The SK-860 and SK-870 are designed for under-chassis mounting and require a 5-1/16” 
hole through the chassis deck. The socket is held in place by the six 4-40 studs provided 


on the socket. The grid of the SK-870 is automatically grounded to the chassis when this 
mounting method is used. 


AIR CHIMNEY 
The SK-816 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively 
directs the flow of air to the anode cooling fins with minimum pressure drop and is recom- 


mended for use with each SK-860 and SK-870. 


SUE SUC 4 is eC a eee Ee de 3k oe a Oi ne rr Pome nae Perret esto 12 ounces 
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~ SK-860 SK-870 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


> 


r. 
lol: 
w 
+ 

ill 


Jae 


330 | .390 
1170 | 1-230 
160, -18t | 
-085 | -100 


a) v\z\z\-|jz|c|xJ\o|n 


bettas NC x 2 LG. THD 
16 


MAT'L: 

CONTACTS ‘BE. CU. PER FEOERAL QC-C-533 
SILVER PLATED PER QO-S~- 365 
(INSULATION: HIGH EMF. CERAMIC 


BASE: ZINC _ASTM_ SPEC. \B-240) NI.PL. 
SK 860 PER QO-N-290 CLASS |, TYPE TX 
_ SCREWS: BRASS, NI. PL. PER QQ-N-290 


CLASS |, TYPE WC 


DIMENSIONS IN INCHES 


4-40 NC SCREW (6 REQ'D) 


NOTE: 

1— GRID 

2— CATHODE HEATER 
3— HEATER 


6-32 NC X 5 LG THO 


MATL: 
CONTACTS: BE.CU.PER FEDERAL QQ-C-533 


SILVER PLATED PER 90-S~ 365 
SK-870 INSULATION: HIGH TEMP. CERAMIC 
BASE: ZINC ASTM SPEC. (8-240) NI.PL.PER 
OQ-N-290 CLASS |, TYPE IK 
SCREWS: BRASS, NI.PL. PER QQ-N~290 
CLASS TOC e elena en ne 


TENTATIVE DATA 


Sim pe MENS SRNOR! AE ma em ~~ 2 ft oe 2 vie. nm tr. 
Fe ee a Rit om eae F&F Re aes. bea ONE ge 
228 8 eB. 808 Che 0) oe Bn EZEFER TU, BOM Gwe 


WATER LOAD 


The Eimac WL-150 water load provides a convenient means for dissipating radio frequency 
power in the 250 to 750 megacycle frequency range. The power dissipated by this load can also be 
readily measured by calorimetric methods.* The WL-150 will dissipate any power that can be 
transmitted by 6 1/8’’, 50-ohm, coaxial transmission line, and will introduce a low VSWR when 
terminating such a line. By using a waveguide-to-coaxial transition, the WL-150 can also be used 
with systems employing waveguide coupling. When used in this manner the WL-150 has been suc- 
cessfully operated at 300 kilowatts average power, and 5 megawatts peak power, at 425 megacycles. 


Curves of VSWR vs frequency are shown for two fluids; (1) tap water and (2) a solution of 60% 
ethylene glycol and 40% distilled water. These fluids were chosen as being suitable for the majority 
of applications. The chemical composition of tap water undoubtedly varies in different locations, 
but in most cases it has relatively highconductivity at radio frequencies, and is therefore suitable 
for use in water loads. Minor variations in VSWR may, however, be expected when using tap water 
from different sources. Ethylene glycol is also adequately conductive at radio frequencies, and will 
provide the required losses regardless of the purity of the distilled water with which it is used. 


@ Use of distilled water alone in the WL-150 is not recommended, as it does not have the re- 
quired loss characteristics at radio frequencies. The two conventional methods of rating distilled 
water, in ohms per cubic centimeter, and in parts of impurities per million, have little bearing on 
the conductivity of water at radio frequencies. If distilled water must be used with the WL-150 a 
rust inhibitor additive such as sodium di-chromate (500 parts per million) should be employed to 
provide suitable radio frequency conductivity. 


The VSWR measurements shown on the attached curves were made with a fluid temperature 
of approximately 25° C. Because the radio frequency conductivity of the fluid changes somewhat 
with temperature, corresponding changes in VSWR will result. Although the WL-150 will operate 
up to 70° C outlet temperature, for best VSWR the fluid temperature should be kept as low as 


possible. 
CHARACTERISTICS 
ELECTRICAL 
Frequency Range - - - - - = = =| 5 = = = = = = 250 to 750 megacycles 
Maximum VSWR (Tap Water) - - - - - - - = = = = = 1.06;1 
Maximum VSWR (60% Ethylene Glycol Solution) - - - - - - -= 1.10:1 


* When the fluid is water the power formula is: 
Power (kw) = 0.264 x Flow-rate (gpm) x Temperature Rise (°C). 
e Typical values of the constant in this formula for the 60% ethylene-glycol solution are; 0,208 
at 15 C, 0,215 at 40 C, and 0,226 at 70 C. 
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MECHANICAL 
OperatingaPosition: 9) Sy stl) "ee are Sk Ss Horizontalsoreart input end down 
RF Coupling ay es Rex ea bed er ee eo Ren . emiyAarm rele TVA. §ET NSC 
SOOLANE*GORNCCELONS ene er ep 3/4’ N.P.T. or 1’? I.D, Hose 
MaxImMUM@ptaticn WIGS Pressure } <9 - eae nl) psig 
MaximumaOutletFluidelempernature:= —- sioles'4-beel t4pe8 eo )ke gee 70 °C 
Typical: Water! Flow (100tKilowatts 'Dissipation)i=" 2 =imst) 4.5 -70-Useess 8125 gpm 
Maximum Length} Gere! isakesob =< 3!) seek, VIE eed) = eae 86.75 inches 
Fluid: Capacity=) 4250-3 WsWsl= f 540-1 eae meals O02 1} bees sun olirs gallons 
Weight (Empty) 90> ieee al ee ee ee pounds 
Weilsht. (with water )o ie ee ee Fae en ey oon 


For additional information or information regarding any specific application, write to Eitel- 


McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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VSWR 


EIMAC WL-I50 WATER LOAD 


FLUID MIXTURE 
60% ETHYLENE GLYCOL (PURE) 
40% DISTILLED WATER 
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EIMAC WL-I50 WATER LOAD 


FLUID — TAP WATER 


300 i 500 600 700 
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EITEL-McCULLOUGH, INC. 


- CALIFORNIA 


SAN CARLOS 


WL-I50 WATER LOAD 


; SK-1300 


AIR-SYSTEM 
SOCKET 


The Eimac SK-1300 Air-System Socket has been designed for use 
with the tube types listed at the bottom of this sheet. The socket is 
intended for mounting on a pressurized chassis or plenum, allowing 
air-cooling of the tube base and terminals. 


BASE CONNECTIONS 


The SK-1300 Air-System Socket is provided with three concentric 
rings of spring contact fingers for making contact to the filament and 
the grid of the coaxial triodes listed below. 

The filament contact fingers are terminated on two bus connections 
to insure good high frequency current distribution. Each of these 
two bus rings is provided with two lugs for making external con- 
nections. 

The grid spring-finger contacts are terminated on a heavy support assembly. This as- 
sembly is in turn fitted with four 6-32 brass screws equally spaced around the periphery 
for grid circuit connections. The grid contact assembly is insulated from the socket cup. 


MATERIALS AND FINISHES 


(gS The contact fingers areanon-ferrous spring alloy, heat-treated for positive spring action 
and silver-plated for good rf conductivity. The socket body and socket cup (support ring) 
are made of silver-plated brass. 


INSTALLATION 


The SK-1300 is supported by the socket cup on a pressurized compartment or chassis. 
A 7-1/8” diameter hole is required in the supporting chassis or plenum and the socket is 
secured by eight #6 machine screws on a 7-3/4” pitch circle. 

The socket cup is open so that air may be directed through it for cooling of the base ter- 
minals. 


CHIMNEY 


A companion air-chimney, the SK-1306, is available for use with the SK-1300 and the air- 
cooled tubes 3CX10,000A1, 3CX10,000A3 and 3CX10,000A7 listed below. The chimney is 
mounted above the chassis deck and is installedusing the same eight mounting screws used 
for securing the SK-1300 socket. 

Use of the air chimney allows simplified cooling of the tube; air forced through the socket 
is directed through the air chimney and then through the tube’s anode cooling fins. 


The SK-1300 is used with the following tubes: 


3C X10,000A1 3C W20,000A1 3C V30,000A 3* 
3CX10,000A3 3CW20,000A3 
3CX10,000A7 3C W20,000A7 


*Where a “floating” socket is desired, the SK-1310 should be used. 
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Sa * SK-1300 


NO.|PARTNO| = DESCRIPTION 


DIMENSION DATA 


REF. 


\_ [15597 | CUP, SockeT Seek 

001838 [OUTER FIL.cOLLET 
001837 |\NNER FIL. COLLET 
115594 |COWET,GRID,ASSM. 


[15596 _jINSULATOR, STAND-OFF, POST 


| 
1 


0 


Rae. 1.0%0 


115595 |INSULATOR, STAND-OFF, SLEEVE 
loola25 STOP POST 

Joo01e20 INSULATOR -FIL. COLLET 

00) 834 INSULATOR - WASHER 

\o \is7Re d FILAMENT CONNECTOR 

11 [o0\808” \NNER FILAMENT BUSS RING PL. 

12 |coleos ouTER FILAMENT BUSS RING PL. 


pena 


Ow) Oo) us) wr 


3 | S-senc SCREW 
20 |001870 [SPRING 
(2i |115599 Jeanne 
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NOTES: 

)- ALL DIMENSIONS ARE IN INCHES 
z- TOLERANCES ARE NOT CUMULATIVE 
3- % CONTACT SURFACES 


3.690 3.590 
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4 CERAMIC 
POWER TETRODE 


The Eimac 8244/4CW2000A is a ceramic and metal, water cooled, radial-beam 
tetrode with a rated maximum plate dissipation of 2000 watts. It is a low-voltage, high- 
current tube specifically designed for Class-AB, r-f linear-amplifier or audio-amplifier 
applications where its high gain and low distortion characteristics may be used to advan- 
tage. The 4CW2000A is also recommended for voltage or current regulator service. As 
a regulator, up to 6000 volts of tube drop or one ampere of plate current can be realized. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - - - - - - 3 minutes 
Heater: Voltage = E : - : = = : = - 5 Ee volts 
Current - - - - - - - - - 8.1 9.9 amperes Bees es 
Transconductance (lp =1.0 ampere) - - = - - - 37,000 umhos tee lien 
Direct Interelectrode Capacitances, Grounded Cathode:* = ne comet 
Input - - - . - . - - - - 77 90 uuf = come ae 
Output - - - - - - - - - 11 13 uuf 
Feedback - - - - - - - - : S - e022 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen :* Min. Nom. Max. 
a Fer ek EM Cea) 8 hag gL. 5 Aa Mn hey OO Li: Me Os cy: 38.0 uuf 
Output . . - - - - - - - - - - - - - - = 11 13. uuf 
Feedback - - - - - - - - - - - - - - - - - - - 0.004 uuf 
- - - 110 me 


Frequency for Maximum Ratings - : : = = - = < : Z : . 
*In shielded fixture. 


MECHANICAL 
Base - - - - - - - - - - - - - - - - - Special, breechblock terminal surfaces 
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals - : = 3 : 3 = . = = = : - 2 F e250 8G 
Recommended Socket - - - - - - - : = = = = : : 2 E Eimac SK-800 Series 
Operating Position - - . - - - - - - - - - - - - - - - - - Vertical 
Maximum Over-All Dimensions: 

Height : : : 2 e z = - a = : 5 : = - = e : = 5.54 inches 

Diameter = = = = - : : S : = : = - = - 2 - 2.66 inches 
Net Weight - - - - - = - : c : : : = 2 “ - : : - = 27 ounces 

RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 Mc) 
LINEAR AMPLIFIER Class AB or B DC Plate Voltage Cesc Megs 2000 2500-3000 volts 
DC Screen Voltage - - - - - - 325 325 325 volts 
(Single Side-Band Suppressed-Carrier Operation) DC Grid Yottages =e = Os 0 a ee 
Zero-Signal DC Plate Current - - - 250 250 250 mA 
MAXIMUM RATINGS Single-Tone DC Plate Current- - - - 890 885 875 mA 
DC PLATE VOLTAGE - < - - 3000 MAX. VOLTS Two-Tone Average DC Plate Current - - 645 650 635 mA 
be remoney ots Ae honne al cad geal a Outs Eee oat ce ae 5° 4 ee 
DC PLATE CURRENT c Pi = 1.0 MAX. AMP aaa avehees DC Screen Current* = 10 8 8 mA 
PLATE DISSIPATION - - - - 2000 MAX. WATTS Plate Output Power - - - - - - 930 1300 1630 watts 
% SCREEN DISSIPATION - - -  - 12 MAX. WATTS YETTA OE 
5 GRID DISSIPATION = > - 3 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current. 


(Effective 11-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 


— dart 4CW2000A 


AUDIO AMPLIFIER OR MODULATOR Class AB, 
MAXIMUM RATINGS -_ - 


DC PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
DC SCREEN VOLTAGE .- - = - 400 MAX. VOLTS 
DC PLATE CURRENT - - - - 1.0 MAX. AMP 

PLATE DISSIPATION - - - - 2000 MAX. WATTS 


SCREEN DISSIPATION - : J 
GRID DISSIPATION - : - : 


12 MAX. WATTS 
0 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - - - - 2000 2500 3000 volts 
DC Screen Voltage - - - - - a) ards 325 325 volts 
DC Grid Voltage! - - - = - - —60 —60 —60 volts 
Zero-Signal DC Plate Current - : - 500 500 500 mA 

Max.-Signal DC Plate Current - - - 1.78 1.77 1.75 amps 
Zero-Signal DC Screen Current* - - - 16 12 10 mA 

Max-Signal D C Screen Current*  - - - 70 70 70 mA 

Effective Load, Plate to Plate - - - 2040 2850 3680 ohms 
Driving Power - - - : - - 0 0 0 watts 
Max-Signal Plate Output Power - - - 1860 2600 3260 watts 


*Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: ‘'TYPICAL OPERATiON"' data are obtained by calculation from the published characteristic curves. No allowance is made for circuit losses 
of any kind. Adjustment of the grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage 


required to obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown. 


APPLICATION 


MECHANICAL 
Cooling—Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 
250°C 
250°C 


Ceramic-to-Metal Seals 
Anode Core 


Anode cooling is accomplished by circulating water 
through the integral water jacket. The tabulation below 
lists the minimum water flow requirements for 25°C 
inlet water temperature. 


Pressure 
Drop 
(psi) 


Plate Dissipation 
(Watts ) 


Water pressure should never exceed 50 psi and 
outgoing water temperature must be limited to 70°C. 

At ambient temperatures of 25°C, or less, when 
mounted in an Eimac SK-800B socket, the 4CW2000A 
does not require base cooling. At higher temperatures, 
however separate base cooling may be required. 


In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli- 
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater-—The rated heater voltage for the 4CW2000A 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia- 
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 


The cathode and one side of the heater are inter- 
nally connected. 

It is recommended that the heater voltage be ap- 
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes. 


Control-Grid Operation—The grid dissipation rating 
of the 4CW2000A is zero watts. The design features 
which make the tube capable of maximum power op- 
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average g‘id-current rating is zero, 
peak grid currents of less than five millamperes as read 
on a five-milliamperes meter may be permitted to flow 
for peak-signal monitoring purposes. 


Screen-Grid Operation—Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de- 
pending on individual tube design. This characteristic 
is prominent in the 4CX1000A and, under some op- 
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CW2000A is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
d-c screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this tube if the indi- 
cated screen current, plate voltage and drive voltage 
approximate the “Typical Operation” values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con- 
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 


( 


Se 


screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli- 
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 


Plate Operation—The maximum rated plate dis- 
sipation power is 2000 watts. Except for brief periods 
during circuit adjustments, this maximum value should 
not be exceeded. 


M-600-I-4W 


1— SWAGELOK FITTING 
FOR 3/8 _0.D. TUBING 


SPF scwa000n bit 


Voltage or Current Regulator—The 4CW2000A is 
attractive for regulator service. As a voltage or current 
regulator the DC Plate Voltage rating is increased to 
6000 volts. All other ratings remain the same. 


Special Applications—If it is desired to operate this 
tube under conditions different from those given here, 
write to the Application Engineering Department, 
Eitel-McCullough, Inc., San Carlos, California, for 
information and recommendations. 
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ACW10,000A 


@ 


a RADIAL-BEAM 
POWER TETRODE 


The Eimac 4CW10,000A is a water-cooled, ceramic-metal power tetrode which 
is electrically identical to the 8171/4CX10,000D (and 8170/4CX5000A, except for 
plate dissipation). The water-cooled anode is equipped with an integral water jacket 


and is rated at 12 kilowatts dissipation. 


The 4CW10,000A is useful as an oscillator, amplifier or modulator at frequencies 
up to 110 megacycles, and is particularly suited for use as a linear rf amplifier or 


or class-AB audio amplifier. 


A pair of these tubes operating class AB will deliver more than 30 kilowatts of 


audio-frequency or radio-frequency plate output power. 


GENERAL CHARACTERISTICS 


ELECTRICAL M3 
Min. Nom. M es 
_ Filament: Thoriated Tungsten z a - “erie 
Voltage - - - - - - - - - z 7.5 volts 
Current - - - - - - - - - = 73 78 amperes 
Amplification Factor (Grid-Screen) - - - - : - - 45 
Frequency for Maximum Ratings 2 : 2 3 “ at ye J ; 30 Mc 
Direct Interelectrode Capacitances, Grounded Cathode: ; 
Min. Max. 
Input - - - - E 2 . - . - . : . . - - 108 122 uuf 
Output = = 5 2 - = - = 5 = - - - 7 : a 18 23 uuf 
Feedback - - = “ = = - - = - = - - - C - = : a) Ae uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input = - = - - 5 - - < - - - - - . 48 58 uuf 
Output = = 2 E = = : < = - - c E : = > 18 23 uuf 
Feedback - - - : = = = = 2 = 2 - - = : 2 : 2 0.16 uuf 
MECHANICAL 
Base - A 2 = : = : < : c : 2 A 2 = : : - : : - Special concentric 
Maximum Seal Temperature : E = . e A : ae : a 2 5 x 4 z 2 e San? 50g86 
Maximum Anode-Core Temperature - S c : ss ee é = : = 2 5 : : “se 250enG 
Recommended Socket - 3 S = : ¢ : : : 2 a s , - : ; Eimac SK-300A 
Operating Position - a Ps “ “ 4 4 = : 5 = 4 - 3 Axis vertical, base up or down 
Maximum Dimensions: 
Height - - - é : = 3 2 E : : : a : : : : 11.44 inches 
p Diameter - - - - : E < : ‘ Z 3 2 - : = 2 av 4.66 inches 
®» Cooling - - = = : 3 : x : : 2 : : 3 2 ss é -. Water and Forced air 
Net Weight : - : - - 2 : . : oe : z = : ieee 7.5 pounds 
3 S 2 2 “ : - : 17 pounds 


Shipping Weight (Approximate) - . - - 4 : - - 


(Effective 4-15-63)©1963 Eitel-McCullough, Inc. 


— hnof 4CW10,000A 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR (Up to 110 megacycles) 


TYPICAL OPERATION 
(Frequencies below 30 megacycles) 


D-C Plate Voltage - - - - - - - - 7500 volts 
Class-C Telegraphy or FM Telephony (Key-down conditions) D-C Screen Voltage - i pS 5 7 : Rn 500 volts 
MAXIMUM RATINGS D-G. Grid | Voltage 0- 66-0 - = —350 volts 
D-C PLATE VOLTAGE up to 30 megacycles 7500 MAX. VOLTS D-C Plate Current - - - - . - - - 2.8 amperes 
30 to 60 megacycles 7000 MAX. VOLTS 
60 to 110 megacycles 6500 MAX. VOLTS D-C Séfeen Current’ 20° 50) Re 28 re ee eae 
D-C SCREEN VOLTAGE - - 1500 MAX. VOLTS D-C Grid Current - - - - - - - - 0.25 ampere 
D-C PLATE CURRENT up to 30 megacycles 3 MAX. AMPERES : 
30 to 60 megacycles 2.8 MAX. AMPERES Beak RF Grid Voltede ss ogo Bor Wiis ee meee 
60 to 110 megacycles 2.6 MAX. AMPERES Driving Power - - - - - - - - - 150 watts 
PLATE DISSIPATION - - - 10,000 MAX. WATTS Plate Dissipati 5000 watts 
SCREEN DISSIPATION - - - -  - 250 MAX. WATTS Deeg eee, Sen eee a 
GRID DISSIPATION - - - - . 75 MAX. WATTS Plate Output Power - - - - - - - - 16,000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 megacycles) 
POWER AMPLIFIER D-C Plate Voltage - - - - - - - 5000 volts 
Cl C Teleph one iti h g D-C Screen Voltage - - - - - - - - 500 volts 
eh pd ae ah ( arrier conditions except where note Peak A-F Screen Voltage (For 100-percent modulation) 500 volts 
MAXIMUM RATINGS D-C Grid) Voltage - = = = = = = = |= 350) volts 
D-C PLATE VOLTAGE - - - 5000 MAX. VOLTS D-C Plate Current - - - - = © =| = 2.4 amperes 
D-C SCREEN VOLTAGE - - - 1000 MAX. VOLTS D-C Screen Current - - - - += - = - 0.4 ampere 
D-C PLATE CURRENT - - - 2.5 MAX. AMPERES D-C Grid Current - - - - - = = = 0.22 ampere 
PLATE DISSIPATION* — - - - 6650 MAX. WATTS Peak R-F Grid Voltage - - - - = - = 550 volts 
SCREEN DISSIPATION - - 2 250 MAX. WATTS Grid Driving Power - - - - + += - = 120 watts 
GRID DISSIPATION : 2 5 75 MAX. WATTS Plate Dissipation - 5 = = = = + = 3500 watts 
*Corresponds to 10,000 watts at 100-percent sine-wave modulation. Plate Output Power - - - - - - - 8.5 kilowatts 
AUDIO-FREQUENCY AMPLIFIER OR MODULATOR _ TYPICAL OPERATION, two tubes 
D-C Plate Voltage - - - 4000 5000 6000 7500 volts 
Class-AB, D-C Screen Voltage - - - 1500 1500 1500 1500 volts 
MAXIMUM RATINGS D-C Grid Voltage - - - —315 —320 —330 —340 volts 
Max.-Signal Plate Current - 6.66 6.66 6.66 6.66 ampere 
D-C PLATE VOLTAGE - - - 7500 MAX. VOLTS Zero-Signal Plate Current* 0.50 0.50 0.50 0.50 ampere 
D-C SCREEN VOLTAGE - a = 1500 MAX. VOLTS Max.-Signal Screen Current 0.33 0.32 0.30 0.25 ampere 
Zero-Signal Screen Current - 0 0 0 0 ampere 
D-C PLATE CURRENT. - -~— - 4.0 MAX. AMPERES Peak A:Fi Driving Voltage. 305 310 320 ~—«330 volts 
PLATE DISSIPATION - -  - 12,000 MAX. WATTS Driving Power - - = - 0 0 0 0 watts 
Load Resistance, Plate-to-Plate 940 1320 1700 = 2280 ohms 
SCREEN DISSIPATION - - — - 250 MAX. WATTS Max.-Signal Plate Dissipations 6,670 7,950 8,100 9,050 watts 
GRID DISSIPATION z P E 75 MAX. WATTS Max.-Signal Plate Output Power 13,300 17,500 23,800 31,900 watts 
*Per Tube 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation-Crest Conditions, 
(Frequencies below 30 megacycles) 
Class-AB, D-C PlatesVoltage = 06 =n ee -5) =) ce me 500m volts 
D-C Screen Voltage - - - - - - - - 1500 volts 
MAXIMUM RATINGS D-C Grid Voltage* - : =. = - . - - —340 volts 
D-C PLATE VOLTAGE - z t 7500 MAX. VOLTS Max.-Signal Plate Current 225th a Sige asl ads 3.33 amperes 
Zero-Signal Plate Current - - - - - 0.50 ampere 
D-C SCREEN VOLTAGE - i = 1500 MAX. VOLTS Max.-Signal Screen Current - - - - - - 0.125 ampere 
D-C PLATE CURRENT - - - 4.0 MAX. AMPERES Feat R-F Grid ‘Voltaghige Sp ag e a ea 
Driving Power - - - - - - - - - 0 watts 
PLATE DISSIPATION - - - 12,000 MAX. WATTS Plate Dissipation eee 9 te Er oacn bwatic 
SCREEN DISSIPATION - - - 250 MAX. WATTS Plate Output Power** - - = - - = = 15,950 watts 
*Adjust grid voltage to obtain specified Zero-Signal plate current. 
GRID DISSIPATION - - 75 MAX. WATTS **PEP output or r-f output power at crest of modulation envelope. 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves. No 


allowance for circuit losses, either input or output, has been made. 
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APPLICATION 


MECHANICAL 


Mounting—The 4CW10,000A must be operated with 
its axis vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


Socket—The Eimac SK-300A air-system socket may 
be used with the 4CW10,000A. The socket has provi- 
sion for directing cooling air through the socket and 
over the base seals. 


Cooling—Base terminal cooling is accomplished by 
directing air through the socket and over the filament 
and grid seals. Anode cooling is accomplished by cir- 
culating water through the integral water jacket. The 
table below lists minimum water flow rates for proper 
cooling at various plate dissipation levels. 


Minimum Cooling Water Requirement 


Plate Pressure 
Dissipation Quantity Drop 
(kw) (gpm) 


Note: Since power dissipated by the filaments 
represented about 560 watts and grid plus 
screen dissipation can represent another 325 
watts, an extra 900 watts has been added to 
plate dissipation in preparing this tabulation. 


Maximum outlet-water temperature must never 
exceed 70°C and inlet-water pressure should be limited 
to 50 psi. 


When the tube is mounted with its anode up, the 
water inlet is on the outer connector; when the anode 
is down, the inlet is the center connector. Water and 
air flow should start whenever filament voltage is 
applied. There is no danger in removing cooling water 
and air simultaneously with power removal. 


Base cooling may be accomplished by directing 
approximately 30 cfm of air through the socket and 
over the seals. Pressure drop will be approximately 0.1 
inch of water. An alternate method for frequencies 
below 30 Mc is to direct approximately 10 cfm through 
a %” ID tube directly at the center stud. The jet should 
be no more than two inches from the stud. 


ELECTRICAL 


Filament Operation—The rated filament voltage for 
the 4CW10,000A is 7.5 volts. Filament voltage, as meas- 
ured at the socket, should be maintained at this value 
to obtain maximum tube life. In no case should it be 


allowed to deviate by more than plus or minus 5 per- 
cent from the rated value. 


Electrode Dissipation Ratings—The maximum dissi- 
pation ratings for the 4CW10,000A must be respected 
to avoid damage to the tube. An exception is the plate 
dissipation, which may be permitted to rise above the 
rated maximum during brief periods, such as may 
occur during tuning. 


Control Grid Operation—The 4CW10,000A control 
grid has a maximum dissipation rating of 75 watts. Pre- 
cautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CW10,000A must not exceed 250 
watts. 

Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipatior will de- 
pend upon loading, driving power, and carrier screen 
voltage. 


Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 


Plate Dissipation—The plate-dissipation rating for 
the 4CW10,000A is 10,000 watts for most applications, 
but for audio and SSB amplifier applications, the maxi- 
mum allowable dissipation is 12,000 watts. 


When the 4CW10,000A is operated as a plate-mod- 
ulated rf power amplifier, the input power is limited 
by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 6650-watt maximum 
plate dissipation rating will be exceeded. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to the Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California, for information and 
recommendations. 
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EIMAC and EIA 
TUBE NUMBER 


CROSS REFERENCE © 
SHEET 


January, 1964 


EIMAC NO. EIA NO EIA NO EIMAC NO. 
3CPN10A5 7815 7034 4X150A 
3CPX100A5 7815R 7035 4X150D 
3CX100A5 7289 7203 4CX250B 
3CX100F5 8250 7204 4CX250F 
3CX1000A7 8238 7289 3CX100A5 
3CX10, 000A1 8158 7580W 4CX250R 
3CX10, 000A3 8159 7815 3CPN10A5 
3CX10, 000A7 8160 7815R 3CPX100A5 
3W5000A1 8240 8158 3CX10, 000A1 
3W5000A3 8242 8159 3CX10, 000A3 
3W5000F1 8241 8160 3CX10, 000A7 
3W5000F3 8243 8161 3X2500A3 
3X2500A3 8161 8162 3X3000F7 
3X2500F3 8251 8163 3-400Z 
3X3000A1 8238 8164 3-1000Z 
3X3000F1 8239 8165 4-65A 
3X3000F7 8162 8166 4—1000A 
3-400Z 8163 8167 4CX300A 

- 3-1000Z 8164 8168 4CX1000A 

. 4-65A 8165 8169 4CX3000A 
4—400A 8348 8170 4CX5000A 
4-1000A 8166 8171 4CX10, 000D 
4CV100, 000C 8351 8172 4X150G 
4CW50, 000C 8350 8173 4W20, 000A 
4CX250B 7203 8187 APRO5A 
4CX250F 7204 8188 4PR400A 
4CX250K 8245 8189 4PR1000A 
4CX250M 8246 8238 3X3000A1 
4CX250R 7580W 8239 3X3000F1 
4CX300A 8167 8240 3W5000A1 
4CX350A 8321 8241 3W5000F1 
4CX350F 8322 8242 3W5000A3 
4CX1000A 8168 8243 3W5000F3 
4CX3000A 8169 8245 4CX250K 
4CX5000A 8170 8246 4CX250M 
4CX10, 000D 8171 8247 4PR125A 
4CX15, 000A 8281 8248 4PR250C 
4CX35, 000C 8349 8249 4W300B 
4PR60B 8252 8250 3CX100F5 
4PR65A 8187 8251 3X2500F3 
4PR125A 8247 8252 4PR60B 
4PR250C 8248 8281 4CX15, 000A 
4PR400A 8188 8283 3CX1000A7 
4PR1000A 8189 8296 4X150R 
4W300B 8249 8297 4X150S 
4W20, 000A 8173 8321 4CX350A 

g 4X150A 7034 8322 4CX350F 
4X150D 7035 8348 4—400A 
4X150G 8172 8349 4CX35, 000C 
4X150R 8296 8350 4CW50, 000C 
4X150S 8297 8351 4CV100, 000C 
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® RADIAL-BEAM 
PULSE TETRODE 
MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 8248/4PR250C is a pulse tetrode intended for use in pulse-modulator, 
switch tube, pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, 
radial-beam tetrode, incorporating a tantalum plate andenon-emitting grids, is recom- 


mended for use in new equipments where voltages to 50 kilovolts are required. 


Cooling of the tube is accomplished by radiation from the plate and by circulation 
of forced-air through the base and around the envelope. Cooling can be simplified by 
the use of the Eimac SK-410 Air-System Socket. 


GENERAL CHARACTERISTICS 


ELECTRICAL : 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - 5.0 volts 
Current - - - - - - . - . - 13.5 14.7 amperes 
Amplification Factor (Grid to Screen) - - - - - : 5.2 
Direct Interelectrode Capacitances, Grounded Cathode:* 
Grid-Plate - . . - - - - - - - 0.15 uuf 
Input - - - - - - - - - - - di 15 uuf 
Output - - - - - - . - - - 2.5 4.0 uuf 
MECHANICAL 
Base |e : P 4 z z 2 l 2 E 3 : : : 2 : - - 5-pin metal shell 
Basing - “ . = 2 - £ 5 - : = : < - - : s See drawing 


Eimac SK-410 Ajir-System Socket 
Vertical, base down or up 


Recommend Socke 7 - 2 : is E - 5 é ‘ 3 : 2 é 
Operating Position - - : : 3 2 - : 2 : : : 2 > z 2 


Maximum Operating Temperatures: 


Base Seals - - - - = : = < = = = = = é . = - © - 200°C 

Plate Seal - - = - - - - é ! = : = _ e 2 “ 2 = 200°C 
Cooling : = 5 - - - - - - - - - : - - - - - - Radiation and forced-air 
Recommended Heat-Dissipating Plate Connector - - - - - : - - - - - - - Eimac HR-8 
Maximum Over-all Dimensions 

Length - - - - - - - - : - - - - - - - * - - 7.63 inches 

Diameter - - - - - - - - - - - - - : - - : - 3.6 inches 


Net Weight (tube only) - - = = - : = : - - 12.5 ounces 


*In Shielded Fixture 


PULSE MODULATOR SERVICE 


MAXIMUM RATINGS 


TYPICAL OPERATION 


DC PLATE VOLTAGE 50 MAX. KILOVOLTS Le iets voliase rire sae ee a “ Ny 
creen Voltage - - 2 . A 
DC SCREEN VOLTAGE - 2.0 MAX. KILOVOLTS Dien Gndavenage. ee 600 -650 -700 volts 
DC GRID VOLTAGE -1.0 MAX. KILOVOLT Pulse Plate Voltage - - 28 38 48 kilovolts 
PEAK PLATE CURRENT* 4.0 MAX. AMPERES Peak Pulse Current - - 4.0 4.0 4.0 amps 
Pulse Screen Current - - - 0.5 0.5 0.5 amp 
PLATE DISSIPATION (AVG.) - 250 MAX. WATTS PiteatGrid Currents = - 0.03 0.03 0,03 amps 
SCREEN DISSIPATION [(AVG.) 25 MAX. WATTS Pulse Pos. Grid Voltage - 130 130 130 volts 
Pulse Drive Power - - - 25 25 25 watts 
GRID DISSIPATION (AVG.) - 5 MAX. WATTS Pulse Plate Input Power 120 160 200 kW 
()) *Note: In switch tube applications with capacitive loads, plate Pulse Plate Output Power - oul? Wal S2 eed oeak 
current may be increased to 5.5 amperes. Duty - - - - . - 3 3 3 percent 
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RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 


MAXIMUM RATINGS 


PEAK DC PLATE VOLTAGE - - 35 MAX. KILOVOLTS 
DC SCREEN VOLTAGE - - - 2.0 MAX. KILOVOLTS 
DC GRID VOLTAGE - - -1.0 MAX. KILOVOLT 
PEAK CATHODE CURRENT#** - 5.5 MAX. AMPERES 
PLATE DISSIPATION (AVG.) - - 250 MAX. WATTS 
SCREEN DISSIPATION (AVG.) - 25 MAX. WATTS 
GRID DISSIPATION (AYG.) - . 5 MAX. WATTS 


*When used as a RF Plate-and Screen-Pulsed Amplifier, the 
grid drive must also be pulsed to avoid over-heating this 


element during the inter-pulse periods. 


RADIO-FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - . - 25 MAX. KILOVOLTS 
DC SCREEN VOLTAGE - . - 2.0 MAX. KILOVOLTS 
DC GRID VOLTAGE - - - -1.0 MAX. KILOVOLT 
PEAK CATHODE CURRENT** - 5.5 MAX. AMPERES 
PLATE DISSIPATION (AVG.) - 250 MAX. WATTS 
SCREEN DISSIPATION (AVG.)  - 25 MAX. WATTS 
GRID DISSIPATION (AVG.) - - 10 MAX. WATTS 


oe 


TYPICAL OPERATION 


Pulse Plate Voltage’ - - - 25 30 35 kV 
Pulse Screen Voltage - - - ds (eS ely 
DC Grid Voltage : - - -650 -675 -700 volts 
Pulse Plate Current** - - - 940 925 900 mA 
Pulse Screen Current - - - 30 30 30 mA 
Pulse Grid Current - - . 6 6 6 mA 
Peak RF Grid Voltage - - 780 805 830 volts 
Pulse Drive Power - - - 4.7 5 4.5 watts 
Pulse Plate Input Power - = 23.5 27.7 231.5 kW 
Pulse Plate Output Power - - 19.0 23.0 26.5 kW 
Duty - . - - - - Sto 5 5 percent 


TYPICAL OPERATION 


DC Plate Voltage - - - - - 20 25 kV 
DC Screen Voltage - - - - 15. 5 k¥ 
DC Grid Voltage - - - - - -600 -650 volts 
Pulse Plate Current** - : : - 940 940 mA 
Pulse Screen Current - - - - 30 30 mA 
Pulse Grid Current = = - 6 6 mA 


Peak RF Grid Voltage - - - - 730 780 volts 
Pulse Drive Power - - - - 4.4 4.7 watts 


Pulse Plate Input Power - - - 188 23.5 kW 
Pulse Plate Output BAL - - - 15.0 19.0 kW 
Duty - - - - - - 6 5.5 percent 


The maximum peak cathode current rating refers to the instantaneous peak Eaikede current available. This rating is 


based on available emission throughout life of 80 milliamperes per watt of filament power. The pulse plate current 
data shown under the Typical Operation section refers to the dc plate current component during the pulse. 


APPLICATION 


MECHANICAL 

Mounting—The 4PR250C must be operated vertically 
base up or down. The SK-410 Air-System Socket may 
be used to aid in directing air to the metal base shell. 

In the event the SK-410 Air-System Socket is not 
used, the socket must provide clearance for the glass 
tip-off which extends from the center of the tube. The 
metal tube-base shell should be grounded by means of 
suitable spring fingers. The tube must be protected 
from severe shock and vibration. 


Cooling—Adequate forced-air cooling must be pro- 
vided to maintain base-seal and plate-seal temperatures 
below 200°C. In all classes of operation it is recom- 
mended that a heat-radiating connector, the Eimac 
HR-8 or equivalent, be installed on the anode terminal, 
and that a socket and chimney be employed which 
provides for proper seal cooling. When the Eimac 
4PR250C is operated at de or low frequencies in an 
Eimac SK-410 Air System Socket, the minimum airflow 
requirements to maintain seal temperatures at 200°C 
in 25°C inlet air are approximately 2 to 5 cfm. 

When the Eimac 4PR250C is used as a pulsed- 
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by rf 
charging currents and dielectric losses. Since the 
amount of seal heating varies with the particular appli- 
cation, it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan- 
eously with the application of filament voltage and 
may be removed simultaneously with filament voltage. 
In any questionable situation, the only criterion for ade- 
quate cooling is temperature. Tube temperature may be 
measured conveniently by using a temperature-sensitive 
paint. 


ELECTRICAL 
Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be 5.0 volts. Variations in filament voltage must 
be kept within the range of 4.75 to 5.25 volts. 

When the 4PR250C is used in pulse applications 
where high peak currents are demanded, filament vol- 
tage must be maintained at the rated value; the nor- 
mally allowable five-percent variation in this voltage 
cannot be tolerated if the tube’s peak-current capabili- 
ties are to be realized. 


Element Dissipation—Under normal operating con- 
ditions, the average plate dissipation of the 4PR250C 
should not be allowed to exceed 250 watts. Dissipation 
in excess of this maximum rating is permissable for 
short periods of time, such as during tuning procedures. 

The average power dissipated by the screen-grid 

and the control-grid must not exceed 25 watts and 5 
watts, respectively. 
Cut-Off Characteristics—The Plate Current Cut-Off 
Characteristics of the 4PR250C are shown in the graph 
below. These curves indicate the value of negative 
grid voltage required to maintain a plate-current flow 
of 50 microamperes or less at the various plate and 
screen voltages noted. These curves were plotted from 
a “typical” tube whose electrical characteristics closely 
approximate the mean value in the tube test specifi- 
cation. 

Each 4PR250C is tested to insure proper cut-off 
characteristics at maximum ratings. This cut-off test is 
made with a plate voltage of 50 KV, a screen voltage of 
1.5 KV, with the grid voltage adjusted to maintain a 
plate current of 10 microamperes. Under these test 
conditions the negative grid bias must not exceed 675 
volts. Due to tube-to-tube variation this cut-off point 
will vary and the typical range can be expected to be 
between -500 volts and -650 volts. 


t) 
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Pulse-Modulator Service—The data shown in the 
“Typical Operating” section of Pulse-Modulator Service 
was calculated assuming a rectangular plate voltage 
wave-form, ignoring the effects of shunt capacity. In 
reality, the total shunt capacitance (including the out- 
put capacity of the tube, stray capacitance, etc.) affects 
the output wave form and can have considerable effect 
on plate dissipation. Since the actual plate wave form 
is not rectangular, even though the grid pulse is, addi- 
tional power will be dissipated during the rise time and 
can, under some circumstances, be much greater than 
that dissipated during the remainder of the pulse. The 
total power dissipated is then the sum of the power 
dissipated during the rise time and the power dissi- 
pated during the remainder of the pulse. 


As a switch tube with capacitive loading, as in a 
floating deck modulator, the peak plate current during 
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the pulse may reach 5.5 amperes. This can be tolerated 
since under capacitive load conditions the plate voltage 
at the beginning of the pulse is equal to applied de vol- 
tage, with high plate current and low screen grid cur- 
rent. As the load is charged, plate current falls while 
screen current rises. Protection for the screen must be 
provided to limit dissipation at the end of the pulse. 
X-Ray Precautions—As with any tube operating at 
these high voltages and currents, x-rays will be gen- 
erated in dangerous quantities. Adequate shielding 
must be provided in any equipment to protect person- 
nel protection. 

Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those given 
here, write to Power Grid Tube Marketing, Eitel-Mc- 
Cullough, Ine., 301 Industrial Way, San Carlos, Cali- 
fornia, for information and recommendations. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


7/32 D.| 9/32 D. 
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NOTES 


BASE PINS w) AND TUBULATION 
()_MUST BE ALIGNED SO THAT 


oa THEY CAN BE FREELY INSERTED 

red IN A GAUGE 1/4" THICK WITH 
HOLE DIAMETERS OF .204 & 500 
FOR PINS AND TUBULATION 
RESPECTIVELY LOCATED ON TRUE 


(H) CENTERS DEFINED BY © ® &. 
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8160 
° 30X10,000A7 


HIGH-MU 
POWER TRIODE 


The Eimac 8160/3CX10,000A7 is a ceramic and metal power triode intended to 
be used as a zero-bias Class-B amplifier in audio or radio-frequency applica- 
tions. Operation with zero grid bias offers circuit simplicity by eliminating the 
bias supply. In addition, grounded-grid operation is attractive since a power 
gain as high as twenty times can be obtained with the 8160/3CX10, 000A7. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage m = = = ticds! volts 
Current = = = 94 104 amperes 
Amplification Factor - - - - 200 
Direct Interelectrode Capacitances: Min. Nom. Max. 
Grid- Filament = = - - = 50.0 62.0 uuf 
Grid-Plate - = = = = = 32.0 40.0 uuf 
Plate- Filament - - - - - - - 0.3 uuf 
Frequency for Maximum Ratings - - - - - - 160 Mc. 
MECHANICAL 
Base - - - - - - - - Coaxial 
?) Recommended Socket - - - - - - - Eimac SK-1300 
Operating Position - - - - - - Vertical, base up or down 
Cooling - - - ~ - ~ - Forced air 
Maximum Operating Temperatures: 
Anode Core - - - - = - - 250°C 
Ceramic-to-Metal Seal - ~ = - - - 250° C 
Maximum Dimensions: 
Height - - - - - - - 8.75 inches 
Diameter - - - - - - - - 7,05 inches 
Net Weight - - - - - - - - 12 pounds 
RADIO-FREQUENCY TYPICAL OPERATION, Single-Tone Conditions 
LINEAR AMPLIFIER 
GROUNDED-GRID, CLASS B 
DC Plate Voltage 7000 7000 volts 
MAXIMUM RATINGS Zero-Sig DC Plate Current* 0.60 0.60 amp 
DC PLATE VOLTAGE 7000 MAX. VOLTS Max-Sig DC Plate Current one 5.00 amps 
DC PLATE CURRENT 5.0 MAX. AMPS Max-Sig DC Grid Current 0.71 1.00 amp 
PLATE DISSIPATION 12 MAX. KW Driving Impedance 35 32 ohms 
GRID DISSIPATION 500 MAX. WATTS- Resonant Load Impedance 1020 745 ohms 
Max-Sig Driving Power 885 1540 watts 
Peak Envelope Plate 
*Approximate Values Output Power 17,700 24,200 watts 
Power Gain 20.0 15.7 times 


fe Indicates change from sheet dated 6-15-62. 


(Effective 11-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 


— dt 3CX10,000A7 


AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR CLASS B, 
GRID DRIVEN 


MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE 7000 MAX 
DC PLATE CURRENT 5.0 MAX 
PLATE DISSIPATION 12 MAX, 
GRID DISSIPATION 500 MAX 


* Approximate Value 


TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 


DC Plate Voltage 

DC Grid Voltage 

Zero-Sig DC Plate Current* 

Max-Sig DC Plate Current 

Max-Sig DC Grid Current 

Driving Power 

Peak AF Driving Voltage 
(Per Tube) 

Load Resistance, Plate- 
to- Plate 

Max-Sig Plate Output 
Power 


2000 


35, 600 


7000 volts 
0 volts 
1.20 amps 
10.0 amps 
2.06 amps 
560 watts 


310 volts 


1520 ohms 


47,700 watts 


nn ngs —_—$——— eee 


RADIO-FREQUENCY 
LINEAR AMPLIFIER 


CARRIER CONDITIONS, GROUNDED-GRID 


TYPICAL OPERATION 


DC Plate Voltage 7000 volts 
MAXIMUM RATINGS DC Grid Voitage 0 volts 
DC PLATE VOLTAGE 7000 MAX. VOLTS Zero-Sig DC Plate Current* 0.60 amp 
DC PLATE CURRENT 5.0 MAX, AMPS DC Plate Current 2.40 amps 
PLATE DISSIPATION 12 MAX. KW DC Grid Current 0.25 amp 
GRID DISSIPATION 500 MAX. WATTS ___ Driving Impedance ** 32 ohms 

Peak Driving Voltage ** 310 volts 
*Approximate Value Driving Power 330 watts 
**Modulation Crest Conditions Plate Output Power 5650 watts 
Oe 7 ae ee ee ere ee ee eee 
RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER 
OR OSCILLATOR, CLASS C 

DC Plate Voltage 7000 volts 
MAXIMUM RATINGS DC Plate Current 4.0 amps 
DC PLATE VOLTAGE 7000 MAX, VOLTS DC Grid Voltage -230 volts 
DC PLATE CURRENT 4.0 MAX. AMPS DC Grid Current 775 mA 
PLATE DISSIPATION 10 MAX. KW Peak RF Grid Voltage 555 volts 
GRID DISSIPATION 500 MAX. WATTS’ Grid Driving Power 430 watts 

Plate Output Power 21 oo KW, 
PLATE-MODULATED TYPICAL OPERATION 
RF POWER AMPLIFIER 
MAXIMUM RATINGS DC Plate Voltage 5000 volts 
DC PLATE VOLTAGE 5500 MAX. VOLTS - DC Plate Current 3.0 amps 
DC PLATE CURRENT 3.0 MAX. AMPS DC Grid Voltage -200 volts 
PLATE DISSIPATION 6.5 MAX. KW DC Grid Current 775 mA 
GRID DISSIPATION 500 MAX. WATTS’ Peak RF Grid Voltage 490 volts 

Grid Driving Power 380 watts 

Plate Output Power 11.9 kW 


Note: "TYPICAL OPERATION" data are obtained by calculation from published char- 


acteristic curves. No allowance for circuit losses, either input or output, has been 


made. 


RS 


3CX10,000A7 dm a 


APPLICATION 


Mounting— The 3CX10, 000A7 must be operated vertically base up or base down. The tube must be 
protected from severe vibration and shock. 


Cooling— The maximum temperature rating for the external surfaces of the 3CX10, 000A7 is 250°C. 
Sufficient forced-air cooling must be provided to keep the temperature of the anode core and the tem- 
perature of the ceramic-metal seals below 250°C. Tube life is usually prolonged if these areas are 
maintained at temperatures below this maximum rating. Minimum air-flow requirements to maintain 
anode-core and seal temperatures below 225°C with an inlet-air temperature of 50°C are tabulated below. 
The use of these air-flow rates through the recommended socket/chimney and tube combination in the 
base-to-anode direction provides effective cooling of the tube. 


Pressure 
Drop (Inches 
of Water) 


Plate** 
Dissipation 
(Watts) 


Pressure 
Drop (Inches 
of Water) 


**Since the power dissipated by the filament is about 750 watts and since grid 
dissipation can, under some circumstances, represent another 500 watts, 
allowance has been made in preparing this tabulation for an additional 1250 watts 
dissipation. 


Input Circuit— When the 3CX10,000A7 is operated as a grounded-grid rf amplifier, the use of a 
resonant tank inthe cathode circuit is recommended in order to obtain greatest linearity and power out- 
put. For best results with a single-endedamplifier it is suggested that the cathode tank circuit operate 
at a "'Q'" of two or more. 


Class-C Operation— Although specifically designed for class-B service, the 3CX10, 000A7 may be 
operated as a class-C power amplifier or oscillator or as a plate-modulated radio-frequency power 
amplifier. The zero-bias characteristic of the 3CX10, 000A7 canbe used to advantage in class-C ampli- 
fiers by employing only grid-leak bias. If driving power fails plate dissipation is thenkept to alow value 
because the tube will be operating at the normal static zero-bias conditions. 


Filament Operation— The rated filament voltage for the 3CX10,000A7 is 7.5 volts. Filament 
voltage, as measured at the socket, should be maintained at this value to obtain maximum tube life. In 
no case should it be allowed to deviate from the rated value by more than plus or minus five percent. 


Special Applications— If it is desired to operate this tube under conditions widely different from 
those givenhere, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recommendations. 
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The Eimac 8349/4CX35,000C is a ceramic-metal, 
tetrode intended for use at the 50 to 150 kilowatt output power level. It is recom- 
mended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf linear 
amplifier or modulator. The 8349/ 


amplifier or a Class-AB, push-pull af 


forced-air cooled power 


8349 
ACX35,000€ 


RADIAL BEAM 
POWER TETRODE 


4CX35,000C is also useful as a plate and screen modulated Class-C rf amplifier. 


The forced air cooled anode is rated at 35 kilowatts of plate dissipation. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage - - = = = = = - = 
Current - - - - - - - = = 


Amplification Factor (Grid-Screen) (average) - - - 


8349 
40X35,0000 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input - - - - = = = - = = 
Output- - - - - = = - - = 
Feedback - - -=- = = = - - = 


Frequency for Maximum Ratings - - - - = 


MECHANICAL 


Base - - = - = ke ke ke ke ke Fe ee 
Maximum Seal Temperature-=- - - - - = = 
Maximum Anode Core Temperature- - - - - 
Recommended Socket - = = = = = = - - 
Operating Position= = = «= - = rom 7) 
Maximum Dimensions: 


Height- - - - - = = = = = 
Diameter - - - - - -=- = = = 


Cooling - - - - - = - = = = = = = 
Net Weight - - - - -~ - - - - = = = 


- = = = = 10 volts 
- = - = = 300 amps 

- 4.5 
Soe = S¢ceo 2 oeGeSs 6Geatece 265) ist 
oy le oe ee ee ee ee eee 55 ate 
ee ee a aon ee OA TAL 
a es a ee ee 30 Mec 


Special, graduated rings 
250°C 
- 250° C 
- Eimac, SK-1500 
- - Vertical, base up or down 


- - 17.0 inches 
- - 9.75 inches 


- - Forced air 
- 50 pounds 


ee —______ 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


Class-C Telegraphy or FM Telephony (Key-down 
conditions) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE - 
DC SCREEN VOLTAGE- - 
DC PLATE CURRENT - 
PLATE DISSIPATION - - 
SCREEN DISSIPATION - 
GRID DISSIPATION - - - 


20,000 MAX, VOLTS 
2500 MAX. VOLTS 
15.0 MAX. AMPS 

35,000 MAX. WATTS 
1750 MAX. WATTS 

500 MAX, WATTS 


TYPICAL OPERATION 
(Frequencies below 30 megacycles) 


DC Plate Voltage - - - 10 15 20 kV 
DC Screen Voltage - - 750 750 750 volts 
DC Grid Voltage - - - -425 -480 -545 volts 


DC Plate Current- - - 6.70 6.45 6.35 amps 
DC Screen Current - .9295 .810 .895 amp 
DC Grid Current - - - .320 2399 .335 amp 
Peak RF Grid Voltage 575 640 695 voits 
Driving Power - - 185 225 230 watts 
Plate Dissipation - - - 12.0 14.0 17.0 kW 
Plate Output Power - - 55.0 82:5°' 110:0. 3kW 


Note: Maximum plate voltage and plate current cannot be applied simultaneously without exceeding dissipation 


ratings. 


(Effective 11-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 
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PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 


Class-C Telephony (Carrier conditions except where TYPICAL OPERATION 


noted) (Frequencies below 30 megacycles) 

>» MAXIMUM RATINGS DC Plate Voltage - - - = - 7.5 10 15 kV 
DC PLATE VOLTAGE - - - 17,500 MAX. VOLTS DC Screen Voltage- - - - - 750 750 750 ~=—-volts 
DC SCREEN VOLTAGE - - 2000 MAX, VOLTS Peak AF Screen Voltage 
DGELDlTAeaeGCURRENL.-..—.e— 15.0 MAX. AMPS (For 100% modulation)** - - - 640 675 630  ~volts 
PLATE DISSIPATION* - - - 23,000 MAX, WATTS DE. Grid Voltage | =5 (= 9 i= 0" (= e0=400 9-020 2 oa 040 aaOnee 
BERERN DISSIPATION ~ i ajar) qu 1700. MA XO WATTS cuits c ik cars tces, Sah tise comin eae ae 
Coe) SG 900;-MAX. WATTS Pid Grid Current) = 12) 2/0 enn o75 lena 70 Neco Smmatan 
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* Corresponds to 35,000 watts at 100 percent sine- Peak RF Grid Voltage 


wave modulation Grid Driving Power 
Plate Dissipation - - - - = 10.5 all 14.5 kW 


** Approximate value Plate Output Power- 42.0 55.0 82.5 kW 
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AUDIO-FREQUENCY AMPLIFIER 


OR R 
she ES: > TYPICAL OPERATION (Two Tubes) 
NEA ete i DC‘ Plate Voltages |= ai-41- wee tO 15 20. kV 
MAXIMUM RATINGS (Per Tube) DC Screen Voltage- - - - - 1.5 1.5 1.5 kV 
DC PLATE VOLTAGE - - - 20,000 MAX, VOLTS DC Grid Voltage - - - - - -290 -340 -370 volts 
DOISCREEN VOLTAGE= = = 2500 MAX, VOLTS Max-Signal Plate Current- - - 17.4 15.1 14.5 amps 
DGELLAT EA GURRENTIN= at as 15.0 MAX. AMPS Zero-Signal Plate Current Be oS 4.0 2.0 2.0 amps 
PLATE DISSIPATION - - - 35,000 MAX. WATTS pees pee nies ee j he a2 A 2) a 
SCREEN DISSIPATION - - - 1750 MAX. WATTS peak AF Driving Voltage* - - 270 310 330 volts 
GRID DISSIPATION - - - = 500 MAX. WATTS Driving Power Sa, oe aefay Mapges. Wae 0 0 0 watts 
* Per Tube Load Resistance, Plate-to-Plate- 1150 2560 3140 ohms 
Max-Signal Plate Dissipation* - 33 = 30.5 34 kW 
** Approximate value Max-Signal Plate Output Power - 110 165 210 kW 


> TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 


RADIO-FREQUENCY LINEAR AMPLIFIER Conditions, (Frequencies below 30 megacycles) 
Class-AB, DC Plate Voltage - - - - - 10 15 20 kV 
MAXIMUM RATINGS Moen a £6 ola SEK Sun lath mae 
DC PLATE VOLTAGE - - - 20,000 MAX. VOLTS wax-signal Plate Current- - - 8.7 7.55 7.2 amps 
DC SCREEN VOLTAGE- - - 2500 MAX. VOLTS Zero-Signal Plate Current - - 2.0 1.0 1.0 amp 
DC PLATE CURRENT - - - 15.0 MAX. AMPS  Max-Signal Screen Current* - - .385 .310 .240 amp 
PLATE DISSIPATION - - - 35,000 MAX.WATTS Peak RF Grid Voltage- - - - 270 310 330 ~— volts 
SCREEN DISSIPATION - - - 1750 MAX. WATTS Driving Power este! Fe ool led 0 0 0 watts 
GRID DISSIPATION — (=~ — == 500 MAX/ WATTS 9 Slate Diselpaiions (=i ciao rs Oe 
Plate Output Power- - - - - 55 82.5 105 kW 
* Approximate value Resonant Load Impedance- - - 575 1280 1570 ohms 


NOTE: ‘*‘TYPICAL OPERATION”’’ data are obtained by calculation from published characteristic curves 
and confirmed by direct tests. Adjustment of the rf grid drive to obtain the specified plate current at 
the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is followed, there 
will be little variation in output power when tubes are changed, even though there may be some variations 
in grid and screen currents. The grid and screen currents which result when the desired plate current is 


obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf driving voltage is applied. 


> Indicates change from sheet dated 10-10-62, 
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APPLICATION 


MECHANICAL 


Mounting—The 4CX35,000C must be operated with 
its axis vertical. The base of the tube may be down or 
up at the convenience of the circuit designer. 


Socket—The Eimac Socket, Type SK-1500, has been 
designed especially for the concentric base terminals 
of the 4CX35,000C. The SK-1500 is not an Air System 
Socket. Separate base cooling is required and is accom- 
plished by directing 60-100 CFM of air horizontally 
through the socket from the sides. This is most effective 
when directed from two diametrically opposed nozzles. 
A separate source of air—approximately 2 CFM must 
be directed into the center of the base assembly 
through the center hole on the SK-1500 socket. 


» Cooling—The maximum temperature rating for the 


external surfaces of the 4CX35,000C is 250°C. Suffi- 
cient forced-air circulation must be provided to keep 
the temperature of the anode at the base of the cooling 
fins and the temperature of the ceramic-metal seals 
below 250°C. Air-flow requirements to maintain seal 
temperatures at 225°C in 40° ambient air tabulated 
below (for operation below 30 megacycles). These 
data are for air flowing in the base-to-anode direction. 


BASE-TO-ANODE 
AIR-FLOW 


Plate Air FI Pressure 
Dissipation * CEE Drop (Inches 
(Watts) ( ) of water) 


*Since the power dissipated by the filament represents 
about 3000 watts and since grid-plus-screen dissipation 
can, under some conditions, represent another 2250 
watts, allowance has been made in preparing this tabu- 
lation for an additional 5250 watts dissipation. 


The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown above plus 
any drop encountered in ducts and filters. 


At other altitudes and ambient temperatures the 
flow rate must be modified to obtain equivalent cool- 
ing. The flow rate and corresponding pressure differ- 


ential must be determined individually in such cases, 
using rated maximum temperatures as the criteria for 
satisfactory cooling. 


Where equipment design calls for anode-to-base 
airflow, these conditions do not apply. For further 
information on this cooling method contact Eitel- 
McCullough. 


> Indicates change from sheet dated 10-10-62. 


ELECTRICAL 


Filament Operation—The rated filament voltage for 
the 4CX35,000C is 10.0 volts. Filament voltage, as 
measured at the socket, should be maintained at this 
value to obtain maximum tube life. In no case should 
it be allowed to deviate by more than plus or minus 
five percent from the rated value. 


Control-Grid Operation—The 4CX35,000C control 
grid has a maximum dissipation rating of 500 watts. 
Precautions should be observed to avoid exceeding this 
rating. The grid bias and driving power should be kept 
near the values shown in the “Typical Operation” sec- 
tions of the data sheet whenever possible. The maxi- 
mum grid circuit resistance should not exceed 100,000 
ohms per tube. 


Screen-Grid Operation—The power dissipated by 
the screen of the 4CX35,000C must not exceed 1750 
watts. 

Screen dissipation, in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated, the screen dissipation will depend 
upon loading, driving power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed with filament and screen voltages 
applied. Suitable protective means must be provided 
to limit the screen dissipation to 1750 watts in the 
event of circuit failure. 


Plate Dissipation—The plate-dissipation rating for the 
4CX35,000C is 35,000 watts. When the 4CX35,000C is 
operated as a plate-modulated rf amplifier, the plate 
dissipation rating is reduced to 23,000 watts. In addi- 
tion the plate voltage rating is reduced to 17,500 volts. 
Since the power input is limited by conditions other 
than plate efficiency, there is little possibility of ex- 
ceeding the 23,000 watt dissipation rating except dur- 
ing tuning. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to the Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California for information and 
recommendations. 
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TT \ THE TOTAL INDICATED RUNOUT OF THESE 

(F) CONTACT EDGES SHALL NOT EXCEED .125 

(s) WITH RESPECT TO “W' MEASURED WITH 
@) TUBE MOUNTED ON BOTTOM CERAMIC 


VENT HOLE 
LOCATIONS NOT 
CRITICAL 


= SECTION A-A 
ROTATED 180° 


» Indicates change from sheet dated 10-10-62. 
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RADIAL-BEAM 
POWER TETRODE 


The Eimac 8172/4X150G is an extremely compact external-anode tetrode intended 
for use as a radio-frequency amplifier, frequency multiplier, or oscillator at frequencies 
well into the UHF region or as an amplifier in any service requiring a high-gain tube 
capable of delivering high power-output at low plate-volatge. The combination of a 
high ratio of transconductance to capacitance and a plate dissipation capability of 250 
watts makes the tube an excellent wide-band amplifier for video applications. 

The cathode, grid and screen electrodes are mounted on conical and cylindrical 
supports giving a minimum of circuit discontinuities and lead inductance. The 
rugged cylindrical terminals, progressively larger in size, allow the tube to be inserted 
in coaxial line cavities. The screen support and terminal provide maximum isolation 
between the grid-cathode terminals and the plate circuit. 

In amplifier service at 500 megacycles, output power of 140 watts per tube, with a 
stage power-gain of 14, can be obtained. At 1000 megacycles an output power of 50 
watts per tube is obtained with a power-gain of five. 


aT 
4X1506 


GENERAL CHARACTERISTICS : 
ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. ' 
Heating Time = - - - - - - 30 60 seconds = 
Cathode-to-heater Potential - - - - - - : - 150 volts 
Heater: Voltage = - - - - - - : - - 2.5 volts 
Current - : - - - - - . 6.2 7.3 amperes 
Amplification Factor (Grid-to-Screen) - - - - - - - 5 
Y] Direct interelectrode Capacitances, Grounded Cathode: Min. Max. 
F Input - - : - - : - - é - 2 = - 2 E ; : - 25.0 29.0 uuf 
Output - = 3 = - - - . - . - - - - - - - - 4.0 4.9 uuf 
Feedback - - : - - - - - 2 2 - - - : 3 : 2 “ = 0.05 uuf 
Direct Interelectrode Capacitances, Grounded Grid and Screen Min. Max. 
Input = = - = - - ° - = - - - - - - - - - 14.5 19 uuf 
Output - -— - ty @ SS Si ee es ee et 2 2° @ ees oO RO 4.9 uuf 
Feedback - - = : - : 3 é : < : . 5 : : : . - - 0.01 uuf 
Frequency for Maximum Ratings (CW) - = : - E = 3 : = : 2 id : ' - 500 Mc 
(Pulsed) - - - - = - - - = - = : = - 1500 Mc 
MECHANICAL 
Base = : i “ E = F 3 : 2 2 2 é : 3 : - = : E : Coaxial 
ye Maximum Operating Temperatures: 
Glass-to-Metal Seals - - = - : : ts : a Z : E 4 p E = F 175°C 
Ceramic-to-Metal-Seals - : E 2 . 2 3 ES = : ‘ : E A = 5 250°C 
Anode Core 2 : - - = = s 3 - : 2 2 : L = 2 : : 250°C 
Operating Position - = 4 - - : E : : : ‘ 4 : : 2 e : é ‘ Any 
b Maximum Dimensions: 
Height - - - : = - : : - : = E : - : - - 2.75 inches 
Diameter - - - - - - = - : : : 2 : z - : - - - 1.635 inches 
Cooling - = - e F 3 : 4 2 C 3 Z “ L ‘ : 2 : Forced Air 
Net Weight - = - - 4 “ : - Z 2 2 = : : 5 > 4 3 - 6 ounces 
Shipping Weight (Approximate)  - ; = - = 2 3 4 : 4 : - = - < : 1.6 pounds 
RADIO-FREQUENCY POWER AMPLIFIER pet ER ON : 
Frequencies up to 165Mc 500Mc 
OR OSCILLATOR DC Plate Voltage - - - 600 750 1000 1250 1250 volts 
- - - 250 250 250 250 250 _~—s volt 
Class-C Telegraphy or FM Telephony 22 wid tetaae Cy he re ey Sy te 
(Key-down conditions) De arid, Yotage 
DC Plate Current - - - 200 200 200 200 200 mA 
MAXIMUM RATINGS DC Screen Current* - - 37 37 30 20 7 **mA 
DC PLATE VOLTAGE - - . - 1250 MAX. VOLTS DC Grid Current®* - - - 10 10 10 10 10 **mA 
DC SCREEN VOLTAGE : . - 300 MAX. VOLTS Peak RF Grid Voltage* -  - 9 9 9 105 — volts 
DC GRID VOLTAGE - : - - —250 MAX. VOLTS Driving Power* Sey OO OLE Ole 10 **watts 
)) DC PLATE CURRENT - - - - 250 MAX. MA Plate Input Power - - - 120 150 200 250 250 watts 
7 PLATE DISSIPATION - - - - 250 MAX. WATTS Plate Output Power = = 85) 110.8 #150 195 me4Oue* watts 
4 SCREEN DISSIPATION - - : 12 MAX. WATTS *Approximate values. 
GRID DISSIPATION - : - - 2 MAX. WATTS **Measured values for a typical cavity amplifier circuit. 


(Effective 8-15-63) © Copyright 1959, 1962, 1963 by Ejitel-McCullough, Inc. > Indicates change from sheet dated 10-21-59 


_ 4X150G 


PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 

Class-C Telephony (Carrier conditions) 

MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - 1000 MAX. VOLTS 
DC SCREEN VOLTAGE - . - - 300 MAX. VOLTS 
DC GRID VOLTAGE - : - - —250 MAX. VOLTS 
DC PLATE CURRENT - - - - 200 MAX. MA 

PLATE DISSIPATION - . . - 165 MAX. WATTS 
SCREEN DISSIPATION’ - - - - 12 MAX. WATTS 
GRID DISSIPATION - - - - 2 MAX. WATTS 


TYPICAL OPERATION (Frequencies up to 165 Mc) 


DC Plate Voltage - - - - - - 600 800 1000 volts 
DC Screen Voltage - - - - - 250 250 250 volts 
DC Grid Voltage - - - - - —95 —100 —105 volts 
DC Plate Current - - - - - . 200 200 209 mA 

DC Screen Current* - - - - - 35 25 20 mA 

DC Grid Current* - - - - - - 8 10 15 mA 

Peak RF Grid Input Voltage* - - - 120 120 125 volts 
Driving Power* - - - - - 1 1.5 2 watts 
Plate Input Power - - - - - - 40 60 60 watts 
Plate Output Power - - - - - 120 160 200 watts 


*Approximate values. 


RADIO-FREQUENCY POWER AMPLIFIER 


TYPICAL OPERATION (Frequencies up to 216 Mc., 5-Mc. bandwidth) 


DC Plate Voltage - - - - 750 1000 1250 volts 

DC Screen Voltage - - - - - 300 300 300 volts 
Class-B Linear, Television Visual Service (per tube) DC Grid Voltage - - - - - - —60 —65 —70 volts 

During Sync-Pulse Peak: 

MAXIMUM RATINGS DC Plate Current - - - - . - 335 330 305 mA 

DC Screen Current - - - - - 50 45 45 mA 
DC PLATE VOLTAGE - - - - 1250 MAX. VOLTS DC Grid Current - - - - = = 15 eZ0 S mA 

Peak RF id Volt - - - - - 85 9S 100 volt 
DC SCREEN VOLTAGE - - -  - 400 MAX. VOLTS RF Driver Power (approx) aie Fails 4a watt 

seful Power Outpu - - < ~ = 
DC. GRID VOLTAGE - . - - —250 MAX. VOLTS eae aes a 

DC Plate Current - : : Se : m 

DC PLATE CURRENT (AVERAGE) - - 250 MAX. MA aS bebe 9 cara $6 459. 2 r i mA 
. : = = S DC Grid C t - - - - - m 

ae On a2) Mama? A U8 Peak RE Grid .Voliage (approx.) - 65 70 75 volts 

SCREEN DISSIPATION - = : = 12 MAX. WATTS RF Driver Power (approx.) : - ‘Vols Ny 5.5 watts 

Plate Power Input - - - : - 185 240 290 watts 
GRID DISSIPATION - - - - 2 MAX. WATTS Useful Power Output - - - - - 75 110 140 watts 
PLATE PULSED RADIO FREQUENCY ee LOU ERgrOn 
AMPLIFIER OR OSCILLATOR Single tube oscillator, 1200-Mc. 

Pulsed Plate Voltage - - - - - - 5 7 kV 
area ee GE MAX. VOLTS Pulsed Plate Current - - - - - - 4.0 6.0 amps 
PULSE AT A - - 7000 MAX. 

PULSED SCREEN VOLTAGE - - 1500 MAX. VOLTS at nine abe Gl pe eR A pees 
DC GRID VOLTAGE - - - —500 MAX. VOLTS TSI SPOS RATTRR US te See sk ; tear PS 
MAXIMUM PULSE DURATION - 5 MICROSECONDS DG! Grid Voltage =-yua—e) = ue ee —200 —250 volts 
PULSED CATHODE CURRENT - ~~ 7 MAX. AMPS rita ted Ga eee eee soe ea 
AVERAGE POWER INPUT - - 250 MAX. WATTS es ip icles spmett s\n. irate ne: 
PLATE DISSIPATION - - - 250 MAX. WATTS sbi ts ; 

SCREEN DISSIPATION - - - 12 MAX. WATTS Pulse Repetition Rate - - - - - = 2500 1000 pps 

GRID DISSIPATION - - - 2 MAX. WATTS Peak Power Output ae ton vase to =e 7 17 kW 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, (Single-Sideband Suppressed-Carrier Operation) 


MAXIMUM RATINGS 


DC PLATE VOLTAGE .- : 

DC SCREEN VOLTAGE - : : 

DC PLATE CURRENT - . - - 
PLATE DISSIPATION . - - 
SCREEN DISSIPATION’ - - : 3 
GRID DISSIPATION : - 2 3 


2000 MAX. VOLTS 
400 MAX. VOLTS 
250 MAX. MA 
250 MAX. WATTS 

12 MAX. WATTS 
2 MAX. WATTS 


TYPICAL OPERATION (Frequencies up to 165 Mc, peak-envelope 
conditions except where noted) 


DC Plate Voltage - - - - - - - 1000 1250 volts 
DC Screen Voltage - - - - - - 350 350 volts 
DC Grid Voltage* - - - - - . —55 —55 volts 
Zero-Signal DC Plate Current - - - - 100 100 mA 
Peak RF Grid Voltage** - - - - - 50 50 volts 
DC Plate Current - - - - - - - 250 250 mA 
DC Screen Current**~ - - - - - - 10 9 mA 
Plate Input Power - - - - - . : 250 310 watts 
Plate Output Power - - - - - - 120 170 watts 
Two-Tone Average DC Plate Current - - - 190 190 mA 
Two-Tone Average DC Screen Current** - - 2 —I mA 


*Approximate values. 
**Adjust grid bias to obtain listed zero-signal plate current. 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the rf grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. If this procedure is followed, there will be little variation in output power when tubes are changed, even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired plate 


current is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as the circuit 
maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid 
resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage is applied. 
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APPLICATION 
MECHANICAL 


Mounting—The 4X150G may be mounted in any 
position. The concentric arrangements of the electrode 
terminals permits the use of the tube in coaxial line or 
cavity type circuits to advantage. 
Connections to the contact surfaces should be made 
by means of spring-finger collets which have sufficient 
pressure to maintain a good electrical contact at all 
fingers. Points of electrical contact should be kept 
clean and free of oxidation to minimize rf losses. 
Cooling—The 4X150G requires sufficient forced air 
to keep the glass-to-metal seals below 175°C and the 
ceramic-metal seals and anode core below 250°C. The 
air flow must be started when power is applied to the 
heater and must continue without interruption until all 
electrode voltages have been removed from the tube. 
Effective cooling of the anode is accomplished by 
directing six cubic feet per minute of air through the 
anode cooler. This flow is obtained at a pressure drop 


across the cooler of approximately 0.25 inch of water 
column. The grid, cathode and heater terminals are 
cooled by high velocity air directed at the terminals 
and the connecting collets which aid in the removal of 
heat from the terminals by conduction. The volume 
required will depend upon the socket arrangement 
and should be adequate to keep the metal-to-glass 
seals below 175°C and the center heater terminal below 
Bou GC: 


The air requirements stated above are based on 
operation at sea level and an ambient temperature of 
20°C. Operation at high altitudes or at high ambient 
temperatures requires a greater volume of air flow. 


Temperature of the external parts of a tube may be 
measured with the aid of “Tempilaq,” a temperature- 
sensitive lacquer manufactured by the Tempil Corpor- 
ation, 132 West 22nd street, New York 11, N. Y. 


ELECTRICAL 


Heater—The rated heater voltage for the 4X150G 
is 2.5 volts, and should be maintained at this value 
plus or minus five percent. At frequencies above 400 
megacycles, transit time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to cathode heating will depend on frequency, 
plate current and driving power. When the tube is 
driven to maximum input as a class-C amplifier, the 
heater voltage should be reduced according to the 
following table. Further reduction in filament voltage 
may be needed in pulse service above 1000 Mc. 


Frequency, Mc Filament 

up to 400 2.5 volts 
401 to 1000 2.2 volts 
1001 to 1500 2.0 volts 


Cathode—The oxide-coated unipotential cathode 
must be protected against excessively high emission 
currents. The maximum dc plate current must be 
limited to 250 mA under CW conditions. Pulse cur- 
rent must never exceed 6.0 amperes. 

Where it is necessary to operate with some heater-to- 
cathode potential, the maximum _heater-to-cathode 
voltage is 150 volts regardless of polarity. 

Grid Dissipation—Maximum grid dissipation is 2.0 
watts. In ordinary af and rf amplifiers the grid dissipa- 
tion usually will not reach this level. Above 100 Mc, 
drive power requirements increase, but most of this 
increase is absorbed in circuit losses rather than in grid 
dissipation. Satisfactory operation at 500 Mc in a 
“straight through” amplifier is indicated by grid cur- 
rents below approximately 15 milliamperes. Grid. cir- 
cuit resistance should not exceed 100,000 ohms per 
tube. 

Screen-Grid Operation—The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that level. 
The product of the peak screen voltage and the indi- 


cated dc screen current approximates the screen input 
power except when the screen current indication is 
near zero or negative. 

In the usual tetrode amplifier, where no signal voltage 
appears between cathode and screen, the peak screen 
voltage is equal to the de screen voltage. 

When screen voltages appear between screen and 
cathode, as in the case of screen-modulated amplifiers 
or cathode-driven tetrode amplifiers, the peak screen- 
to-cathode voltage is the sum of the dc screen voltage 
and the peak ac or rf signal voltage applied to screen 
or cathode. 

Protection for the screen should be provided by an 
over-current relay and by interlocking the screen sup- 
ply so that plate voltage must be applied before screen 
voltage can be applied. 

The screen current may reverse under certain condi- 
tions and produce negative current indications on the 
screen milliammeter. This is a normal characteristic 
of most tetrodes. The screen power supply should be 
designed with this characteristic in mind so that the 
correct operating voltage will be maintained on the 
screen under all conditions. A current path from screen 
to cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes or an electron tube 
shunt regulator connected between screen and cathode 
and arranged to pass approximately 15 milliamperes 
per connected screen. An electron tube series regulator 
can be used only when an adequate bleeder resistor is 
provided. 

Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be satis- 
factory because of the screen-voltage screen-current 
characteristics. Screen modulation from a tertiary wind- 
ing on the modulation transformer or by means of a 
small separate modulator tube will usually be more 
satisfactory. Screen-voltage modulation factors between 
(0.75 and 1.0 will result in 100% modulation for plate- 
modulated rf amplifiers using the 4X150G. 


Plate Operation—The maximum rated plate-dissipa- 
tion power is 250 watts. In plate-modulated applica- 
tions the carrier plate-dissipation power must be lim- 
ited to 165 watts to avoid exceeding the plate-dissipa- 
tion rating with 100% sine wave modulation. The 
maximum dissipation rating may be exceeded for brief 
periods during circuit adjustment without damage to 
the tube. 


UHF Operation—The 4X150G is suitable for use in 
the UHF region. Such operation should be conducted 
with heavy plate loading, minimum bias, and the low- 
est driving power consistent with satisfactory perform- 
ance. It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 


(A) 
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SCREEN GRID 


CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY 


CONTROL GRID 


CATHODE AND HEATER 


DIMENSIONS 
IN INCHES 


4X1506 Snot = 


Multiple Operation—Tubes operating in parallel or 
push-pull must share the load equally. It is good 
engineering practice to provide individual metering 
and individual adjustments of bias or screen voltage to 
equalize the inputs. 

Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that one tube fails. 


Special Applications—lIf it is desired to operate these 
tubes under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough Inc., San Carlos, California, for 
information and recommendations. 


EIMAC 4XI5OG POWER AMPLIFIER 
PERFORMANCE VS. FREQUENCY 
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VACUUM SWITCH | 
i 


Eimac VS-2, VS-4, VS-5 and VS-6 are single pole, double throw, 
electro-magnetically actuated vacuum switches designed for high 
voltage applications where a compact, fast-acting vacuum switchis 
required. 


The VS-2, VS-4 and VS-5 are identical electrically and are in- 
tended for switching radio-frequency circuits at moderate values of 
current. These three switches differ only in physical character- 
istics; the VS-4 being shorter and the VS-5 being of more rugged 
construction. 


The VS-6 has a tungsten contact arm to minimize sticking and is 
intended for pulse switching applications where high peak currents 
are encountered. These switches are designed to be used with 
Eimac 12 volts and 24 volts direct-current coils. 


GENERAL CHARACTERISTICS 


ELECTRICAL VS-2 vVs-4 Vs-5 VS-6 
Peak RF hold-off voltage - - - - 20,000 20,000 20,000 22,000 volts 
RF Contact Current (1-15 Mc) - - - 25 7.0 7.5 amps 
(30 Mc) - - - - 5.0 5.0 5.0 amps 
Pulse Current - - = = = = = = = = = = = = = = = 150 amps 


(Note) Pulse duration less than 2.5 milliseconds, pulse repetition rate less than 400 pps, 
Pulse train = 0.5 seconds. With 0.25 second pulse train, this rating increases to 
300 amps). 


Maximum Contact Resistance: 


Normally closed contact - - - - - 0.03 0.03 0.03 0.03 ohms 
Normally open contact- - - - - - 0.05 0.05 0.05 0.03 ohms 
Maximum Contact closing time - - - 20 20 20 20 millisec. 
MECHANICAL 
Dimensions a erred me me Fo ee em 6 HEE. drawings 
Weight - - - = = = = = = = = = = = = = = = = = 2 ounces 
Coil Data: 12 volt coil 24 volt coil 
% Part Number - - - = - =~ - = = = = 512705 91273 


30 115 ohms 


Resistance (nominal) 


(Effective 12-1-63) © Copyright 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


— Sniivs.2 VS-4 VS-5 VS-6 


APPLICATION 


Mounting: The operating coil is mounted in rubber grommets over the glass barrel on 
the arm containing the iron core. The non-magnetic end of the coil is placed toward the 
contacts with approximately 1/16 inch clearance between the coil and the glass barrel 
containing the movable contact arm. 


In order to prevent damage from shock and vibration, the switch should be fastened to the 
equipment with rubber covered metal strips over the glass tubing. Where vibration and 
shock are encountered, the heavier VS-5 switch is preferred. 


Contacts: The normally open contact is housed in the glass barrel containing the iron 
core; the normally closed contact being directly opposite this core. 


DC Ratings: While not designed for de applications, the VS series may be used at reduced 
ratings in dc service. The following ratings have been established: 


VS-2 Vs-4 VS-5 VS-6 
DC Voltage - - - - =- = = 14,000 14,000 14,000 14,000 volts 
DC Current- - - = = = - 4 4 6 amps 
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AIR-SYSTEM 
CHIMNEYS 


The SK-306 and SK-316 Air-System Chimneys are intended for 
use with the tube and socket combinations listed below. They are 
used to direct cooling air to the tube’s anode cooling fins after it 


has been forced through the companion Air-System Socket. 


MATERIALS 


These chimneys are molded from a white thermosetting polyester 


premix compound per MIL-R-7575. 


INSTALLATION 


The SK~-306 mounts above the chassis or plenum and is secured 
y) by the eight mounting screws that secure the SK-300 or SK-300A 


socket. 


The SK-316 mounts above the chassis with four separate mounting 


screws on 8-15/16" diameter pitch circle. 


SK-306 Chimney shown 
CHIMNEY /TUBE/SOCKET COMBINATIONS with 4CX5000A and 


SK-300 socket. 


CHIMNEY TUBE SOCKET 
SK-306 4CX5000A SK-300 
4C X5000R 
SK-316 4CX15,000A SK-300A 


Net Weight - rs - - “ ~ - - SK-306 - 5.5 ounces 


P) SK-316 - 11 ounces 
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SK-600A 


® AIR-SYSTEM 
SOCKET 


The Eimac SK-600A is one of the air-system sockets recommended for 
use with those tubes listed at the bottom of this data sheet or other tube 
types having the same special nine-pin base. A ceramic SK-606A Air- 
Chimney is available and is recommended for use with the socket when air- 
cooled tubes are to be employed. 

When this socket is used, connection is madeto each of the tube electrodes 
except the anode, and to onesideofthe integral screen-grid by-pass capaci- 
tor. 


BASE CONNECTIONS 


The SK-600A Air-System Socket consists of eight screen-grid contact 
fingers, seven pin contacting terminals (no contact is made to pin No. 5), a center control-grid 
terminal, and an integral screen by-pass capacitor. The cathode of the tube is connected to its 
external circuits by the four even-numbered base pins which are connected in parallel to mini- 
mize the effects of lead inductance; these contact terminals are insulated from the socket body. 


SCREEN-GRID BY-PASS CAPACITOR 


Incorporated in the socket structure is a low inductance screen by-pass capacitor, 2700 + 500 uuf, 
which provides a short radio-frequency pathtoground. The capacitor contains a silvered-mica di- 
w) electric and israted at400 voltsdc. The SK-600A differs from the SK-620A in that the screen by- 
pass capacitor is sealed with an encapsulating material to keep out foreign matter and to insure re- 
liable performance under high humidity or moisture conditions. 
When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor 
will automatically be grounded. 


MATERIALS and FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers 
and base pin terminals are fabricated of beryllium-copper, heat-treated after forming, then silver- 
plated. The center control-grid terminal is silver-plated brass as are the toe clamps which are 
supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, 
will not absorb water or water vapors, and is not affected by acids or alkalies. It will not react 
to normal solvents, except in the case of halogenated compounds which will induce minor dimen- 
sional changes. Its physical characteristics are stable over a temperature range of -196°C to 
+ 199°C and it is resistant to embrittlement and thermal shock. 


INSTALLATION 


The SK-600A Air-System Socket can be mounted on chassis decks or partitions or in coaxial 
tuning devices with no modification to the socket. Chassis mounting is accomplished by cutting a 
2-1/4” diameter hole in the chassis deck or partition. The socket is then placed in the hole and 
held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input 
line outer conductor. The socket skirt fits snugly on a 1-5/8” diameter cylinder and four screw 
holes are provided for fastening as shown in the outline drawing. 


The SK-600A Air-System Socket Is Recommended For Use With The Following Tubes: 


9 7034/4X150A 7204/4C X250F 8321/4CX350A 
‘ 7035/4X150D 7580W/4C X250R 8322/4CX350F 
7203/4C X250B 8249/4W300B 7580 
Pee RCs) ee tet ee eee SPRL. Brot AN a Moe aa dea nis Ratetd hse eee eee 3.5 ounces 
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— Sar SK-600A 


DIMENSION DATA 


SCREEN GRID BY-PASS——, REF. MIN. MAX. NOM. 
CAPACITOR \ 
266 


BR 


125 157 eee 


TOE CLAMP a“ *\ 
(3 SUPPLIED) Cr x 
M5 
B> ps 
(S) 2 


HOLE TO CLEAR 
*& MACHINE SCREW 
(NOT SUPPLIED) 


| 
ia 


-090 DIA. 


.687 DIA. 
2a ae 


SCREEN GRID —— ~ 
CONTACT 6) 


MOUNTING PLATE 
(TYPICAL) (E) 


4 HOLES () 
(FOR CAVITY MOUNTING) 


5, 
ao 
\ CONNECTIONS 


TOE CLAMP DETAIL 


"6-32 NC 2X3/16 DP NO.! SCREEN GRID 
CONTROL GRID \ "2 CATHODE 
CONNECTION "3 HEATER 
/ “ 4 CATHODE 

" 5 NO CONNECTION 

Hy "6 CATHODE 
DIMENSIONS sib dt: " 7 HEATER 
IN_ INCHES BOTTOM VIEW "8 CATHODE 


NOTES. 
I— TOLERANCES ARE NOT CUMULATIVE 


2.CAPACITANCE 27Q0OMMFD*18.5% VOLTAGE 2000VDC TEST, |OOOWVDC. 


SEALED TO WITHSTAND HUMIDITY AND SALT SPRAY 
PER MIL-STD- 202B ¢: 


SK-1306 
SK-1406 


AIR-SYSTEM 
CHIMNEYS 


The SK-1306 and SK-1406 Air-System Chimneys are intended for 
use with the tube and socket combinations listed below. They are 
used to direct cooling air to the tube’s anode cooling fins after it 
has been forced through the companion Air-System Socket. 


MATERIALS 


These chimneys are molded fromagrey, thermosetting polyester 
premix compound per MIL-R-7675. 


INSTALLATION 


The SK-1306 and SK-1406 Air System Chimneys are mounted 
above the chassis or pressurized compartment, directly over the 
companion socket. The chimneys are secured by the eight equally 
spaced machine screws on a 7-3/4" P.C. that are used to install 

9 the socket. 


CHIMNEY /TUBE/SOCKET COMBINATIONS 


CHIMNEY TUBE SOC KET 
3CX10,000A1 
3C X10,000A3 SK-1300 
SK~1306 3C X10,000A7 
4C X10,000D SK-300 
SK-300A 
SK-1406 4CX3000A SK-1400A 


SK-1470A 
Net Weight - ~ - ~ =e Ohl So06ge-n 6. ounces 


SK-1306 Chimney shown 
with 4CX10, 000 and 
SK-300 socket. 


YY SK-1406 - 7 ounces 


(Effective 5-17-63) © Copyright 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


— Sar SK-1306 SK-1406 


1 
DIMENSIONAL DATA 
: ‘ i Y 


SK - 1306 
MADE IN U.S.A. 


J 


SK-1306 


I562.020DIA.- & HOLES 
EQUALLY SPACED ON A 
ea DIA.RC. ae) WALL 


a) 


SK-1406 


SK-1400A 
SK-1470A 


AIR-SYSTEM 
SOCKETS 


The Eimac SK-1400A and SK-1470A Air-System Sockets are in- 
tended for use with the 4CX3000A and the 4C V8000A. The SK-1400A 
incorporates an integral screen by-pass capacitor and has no 
grounded contacts. The SK-1470A does not include a by-pass ca- 
pacitor but does have the screen contacts grounded to the socket 
mounting plate. 


BASE CONNECTIONS 


A continuous screen grid contact finger assembly is provided for 
making contact with the solid screen ring flange on the 4CX3000A 
or 4CV8000A. Grid and filament connections to the tube are made 
by four rows of contact tab assemblies that provide for breech-block 
electrical and mechanical contact. 

Each grid contact is terminated in two machine screws at the bot- 
tom of the socket base. Filament connections are to a terminal strap 
and to the socket base. 


BY-PASS CAPACITOR 


Q) The SK-1400A is provided with an integral 1800uuf screen by-pass capacitor rated at 

1000 volts dc. The screen contact fingers are attached to one side of this capacitor. The 
SK-1470A does not contain this capacitor; instead the screen contacts are grounded direct- 
ly to the socket shell. 


INSTALLATION 


When mounted on a chassis or pressurized compartment, a 7-1/4” diameter hole is re- 
quired for the socket. The socket is secured by eight #6 screws on a 7-3/4” bolt circle. 
These same screws are uSed to install the companion SK-1406 chimney used with the air- 
cooled 4CX3000A. 


MATERIALS 


The contact fingers and tabs are a non-ferrous spring alloy, heat-treated and silver- 
plated. The socket body is made of silver-plated brass. 


CHIMNEY 


The SK-1406 chimney is available for use with the SK-1400A or SK-1470A and the air- 
cooled 4CX3000A. It effectively directs air thathas passed through the socket into the anode 
cooling fins. 


Note: Where a “floating” socket is desired - especially for the 4CV8000A - the SK-1490 
is available. This is a SK-1470 without the mounting ring and is intended for use where the 
tube is fixed and the socket is to be removable. 


Oh TS DS RE” 8 OS aig oe aa <a Sm NOG Ae mT AL 30 ounces 
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HIGH-MU 
POWER TRIOCE 


The Eimac 8164/3-1000Z is a compact power triode intended to be 
used aS a zero-bias Class-B amplifier in audio or radio-frequency 
applications. Operation with zero grid bias simplifies associated circ- 
uitry by eliminating the bias supply. In addition, grounded-grid opera- 
tion is attractive since a power gain as high as twenty times can be ob- 
tained with the 8164/3-1000Z in a cathode driven circuit. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament; Thoriated Tungsten Min. Nom. Max. 
Voltage OUP Vs Tie a et i) volts 
Current fT ie ee ee — Dew 23.0 amps 
Amplification Factor (Average) 200 
Interelectrode Capacitance (Grounded Cathode) 
Inpury Oe) eye =F a bs £S.0 19.0 pf 
Output Bes eG Sire Gee) ie, 0.3 pf 
Grid- Plate - - = - - 6.0 9.0 pf 
Interelectrode Capacitance iorouined: Grid) 
InGute ea ae ere 1550 19.0 pf 
Output Se ie cet el a 6.0 9.0 pf 
Plate-Cathode - - - = = 0.3 pf 
Frequency for Maximum Ratings 110 Mc 
MECHANICAL 
Base See eke oe me ee SN po PN) a he itt “/™ -| 3 Pin Special 
Mounting Position ee a ee ee Vertical, base down or up 
Cooling ee et ee ee ee me a te = Radiation and forced air 
Reconimenied Heat-Lissipating Plate,Connector— ~~ - = = = = = = + Eimac HR-8 
Recommended Socket ek oh er 0 eS eke ae, be eine CS Kea 
Recommended Chimney PPI Me Pe ie ai) ae ee ae eC ee 
Maximum Operating Temperatures; 
Plate Seal Se ete eu rh ew Ln er re Prat fee a ee 
Base Seals Cn fr Senn PA PCR Ye Sh Ne lee fk (Oe 
Maximum Over-all Dimensions; 
Height ee eee eres Ce Aan eee ee a = 7.88 inches 
Diameter PED A eh Ts eA el Se SE a a 5.25 inches 
Net Weight ie eel ET BOS a A se en 1.2 pounds 
RADIO FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER, Class C Dcvplate Voltace ee © 4500 .6000 VOICE 
MAXIMUM RATINGS DeeGrid Voltace.” — — = | 0, = UU worms 
DC PLATE VOLTAGE - 6000 MAX. VOLTS DC Plate Current Lol ieee 700 700 mA 
DC PLATE CURRENT = 700 MAX, MA DC Grid Current - fen, fous 240 250 mA 
GRID DISSIPATION - - 50MAX.WATTS peak RF Grid Voltage - 200 230 volts 
PLATE DISSIPATION - 1000 MAX. WATTS Grid Driving Power - - Ag 57 watts 
Power Output - - - - 2250 3200 watts 


> Indicates change from sheet dated 3-20-62 
(Effective 4-9-64) © Copyright 1962, 1964 by Eitel-McCullough, Inc. 


= hart 8164/3-1000Z 


PLATE MODULATED RF AMPLIFIER 
Class C 


MAXIMUM RATINGS 


TYPICAL OPERATION 


DC Plate Voltage - - - = 4500 volts 
DC Grid Voltage - - - - - —100 volts 


DC PLATE VOLTAGE 4500 MAX. VOLTS DC Plate Current Guat, oe ee 5900 mA 
DC PLATE CURRENT 990 MAX. MA DC Grid Current eae Be Jinx 170 mA 
GRID DISSIPATION” - 590 MAX. WATTS Drive Power 7) a ire aa 35 watts 
PLATE DISSIPATION 670 MAX. WATTS Output Power (carrier) - - - 1765 watts 
TYPICAL OPERATION-- Zero Bias-- 
Cathode Driven 
RADIO-FREQUENCY DC Plate Voltage - - 2500 3000 volts 
Zero-Signal Plate 
LINEAR AMPLIFIER iene 2B poesia 
Class B Max-Signal DC Plate Current 800 670 mA 
Max-Signal DC Grid 
MAXIMUM RATINGS Current - - spy 22 254 300 mA 
DC PLATE VOLTAGE 6000 MAX. VOLTS Max-Signal Drive Power - 30 ~=65 watts 
DC PLATE CURRENT 800 MAX. MA Plate Output Power* - - 1050 1360 watts 
GRID DISSIPATION’ - 50 MAX. WATTS Intermodulation Distortion 
PLATE DISSIPATION 1000 MAX, WATTS Products* - - - - O00) seedy 
*Measured values in operating equipment 
AUDIO FREQUENCY AMPLIFIER TYPICAL OPERATION 
OR MODULATOR, (Sinusoidal Wave, Two Tubes, Grid Driven) 
Class B 
MAXIMUM RATINGS (PER TUBE) DC PLATE VOLTAGE - 3000 5000 volts 
DC PLATE VOLTAGE 6000 MAX. VOLTS DC GRID VOLTAGES) = 0) 
DC PLATE CURRENT 800 MAX. MA ZERO SIG 
PLATE DISSIPATION 1000 MAX. WATTS DC PLATE CURRENT - 300 200 mA 
GRID DISSIPATION” - 50 MAX. WATTS MAX-SIG 
DC. PLATE CURRENT 1450 1000 mA 
P MAX-SIG 
Approximate Value DC GRIDCURRENT - 485 310mA 
DRIVING POWER - > 48 28 watts 
PEAK AF DRIVING 
VOLTAGE - - - - 100 90 volts 


NOTE: In most cases, 


‘“‘TYPICAL OPERATION” 


LOAD RESISTANCE 
PLATE TQ PLATE - 
MAX-SIG PLATE 
OUTPUT POWER - - 


3940 10,200 ohms 


2540 3560 watts 


data are obtained by calculation from 


published characteristic curves and confirmed by direct tests. No allowance for circuit 
losses, either input or output, has been made. Exceptions are distinguished by a listing of 


“Useful? 


Output power as opposed to 


» Plate 


output power. Values appearing in these 


groups have been obtained from existing equipment(s) and the output power is that measured 


at the load. 


®) 


8164/3-1000Z haneh— 
APPLICATION 


MOUNTING-- The 3-1000Z must be operated vertically, base upor base down. A flexible connnecting 
strap should be provided between the Eimac HR-8 cooler on the plate terminal and the external plate 
circuit. The tube must be protected from severe vibration and shock. 


>» COOLING--Forced-air cooling is required to maintain the base seals at a temperature below 


200° C, and the plate seal at atemperature below 225° C. When using the Eimac SK-510 Air-System 
Socket and SK-516 Chimney, a minimum air flow rate of 25 cubic feet per minute at a static pres- 
sure of approximately 0.43 inch of water, as measured at the socket at sea level, is required to 
provide adequate cooling at an inlet air temperature of 50°C. Above 30 megacycles the required 
air flow is increased to 35 cubic feet per minute at a static pressure of approximately 0.8 inch 
of water, as measured at the SK-510 socket. Cooling air must be supplied to the tube even when 
the filament alone is on during standby periods. 


When a socket other thanthe SK-510 isused, provisions must be made for equivalent cooling 
of the base, the envelope, and the plate seal. In all cases, air flow rates in excess of the minimum 
requirements, will prolong tube life. 


FILAMENT OPERATION-- The rated filament voltage for the 3-1000Z is 7.5 volts, Filament voltage, 
as measured at the socket, must be maintained within the range of 7.13 to 7.87 volts to obtain maxi- 
mum tube life. Operation at reduced voltage decreases emission capability, but increases life 
expectancy. 


INTERMODULATION DISTORTION-- Typical Operating conditions with distortion values included 
are the result of data taken during actual operation at 2 megacycles. Intermodulation values listed 
are those measured at the full peak envelope power noted. As the driving signal level is reduced, 
distortion products remain at the listed value, or better. 


CLASS C OPERATION--Although designed for Class B service, the 3-100Z may be operated as a 
Class-C power amplifier or oscillator, or asa plate-modulated rf amplifier. The zero-bias char- 
acteristics can be used to advantage in Class C amplifiers by employing only grid leak bias. If 
driving power fails, plate dissipation is kept to a low level since the tube will operate at normal, 
static zero-bias conditions. 


ZERO-BIAS OPERATION--Operating at zero-bias is not recommended with plate voltages over 
3000 volts since plate dissipation may be exceeded. Similarly, the safety of zero-bias operation as 
mentioned above under ‘‘Class-C Operation’’ is not available at plate voltages above 3000 volts. 
Straight Class-C or Class-B operation is, of course, permissible up to 6000 volts where other 
ratings are not exceeded. 


INPUT CIRCUIT--When the 3-1000Z is operated as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recommended in order to obtain greatest linearity and 
power output. For best results with a single-ended amplifier it is suggested that the cathode tank 
circuit operate at a ‘‘Q’’ of five or more. 


SPECIAL APPLICATIONS--If it is desired to operate this tube under conditions widely different 
from those given here, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California, for information and recommendations. 
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3CX15,000A3 


e MEDIUM-MU 


2d AIR-COOLED 
POWER TRIODE 


The Eimac 3CX15,000 A3 is an air-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio- frequency heating 
services. Its air-cooled anode is rated at 15 kilowatts of plate dissipa- 
tion. 

Full ratings apply up to 100 megacycles. Plentiful reserve emis- 
sion is available from its one kilowatt filament. The grid structure is 
rated at 500 watts making this tube an excellent choice for severe ap- 
plication. 

It is also recommended as a grounded grid FM amplifier, a con- 
ventional plate-modulated amplifier or as a linear amplifier in new 
equipment designs. 


GENERAL CHARACTERISTICS 
ELEGTRICAL Min. Nom. Max. 


Filament: Thoriated- Tungsten 
Voltage - - - - - = = = Ons volts 
Current - - - - - = - - 192 172 amperes 
Amplification Factor- - - - - 20 
Interelectrode capacitances, Grounded Cathode; 
JT Grid-Filament - - - - - - 48 98 uuf 
; Plate-Filament - - - - = «= Lez jis os ea 
Grid-Plate - = = = = #= = 30 38 uuf 
Frequency for Maximum Ratings- - - - - - - - - 100 Mc 


MECHANICAL 


Base a ee a ee ae Coaxial 
Recommended Socket- - - - - - - - = = - = = = = = = Eimac SK-1300 
Recommended Chimney - - = = = 9 - = = = - = = = = = = Eimac SK-1306 


OperatingsP0Sition see eis mee en 6 ee CO Vertical, base up orsdown 


Cooling Jai ae P ar i ae em ares > OreedEaaa 
Maximum Operating Temperatures; 


Ceramic-to-Metal Seals and Anode Core - - - - - - - = - - = = 250°C 
Maximum Dimensions: 

Height (st 0-7 = Sao ee a eM 8.5 inches 

ENameter) ee 0 ete ee eee: OR a Re Se 7.0 inches 
ANSE de REI SS SL et AE) Ba a a A a 12 pounds 


TYPICAL OPERATION 
RADIO-FREQUENCY POWER AMPLIFIER 


DC Plate Voltage - - - - - 7000 volts 
ona ai DC Plate Gurrent © >) =) 9 9246. 0e amps 
Class-C Telegraphy or FM Telephony (Key-down conditions) Be ae ae 5 c q < e, wees we 
Peak RF Grid Voltage - - - 1040 volts 
MAXIMUM RATINGS Driving Power - - - - - - 660 watts 
DC PLATE VOLTAGE- - - 8,000 VOLTS Plate Input Power - - - - - 42 kW 
PCerizA he CURRENT =~" (- 6.0 AMPS Plate Dissipation - - - - - 12 kW 
ry GRID DISSIPATION- - - - 500 WATTS’ Plate Output Power - - - - 30 kW 
Me PUA TE. DISsIPATION = = =¥ r= 15 KW Approximate Load Impedance- - -600 ohms 


(Effective 4-11-64) © Copyright 1964 by Eitel-McCullough, Inc. 


jt het 3CX15,000A3 


RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 


Class-C 
MAXIMUM RATINGS 


DC PLATE VOLTAGE - -6,500 MAX. VOLTS 
DC PLATE CURRENT - - 5.0 MAX. AMPS 
PLATE DISSIPATION - - 10 MAX. KW 
GRID DISSIPATION- - - S00 MAX, WATTS 


RADIO-FREQUENCY 
LINEAR AMPLIFIER Class-AB or B 


MAXIMUM RATINGS 
DC PLATE VOLTAGE - 
DC PLATE CURRENT - 
PLATE DISSIPATION - 15 MAX, KW 
GRID DISSIPATION- - 500 MAX. WATTS 
*Adjust to give specified zero-signal dc plate 
current. 


8,000 MAX, VOLTS 
6.0 MAX. AMPS 


TYPICAL OPERATION 


DC Plate Voltage - - - 5000 6000 volts 
DC Grid Voltage - - - 9550 600 volts 
DC Plate Current - - - 2.9 3.9 amps 
DC Grid Current - - - 450 520 mA 
Driving Power - - - - 375 490 watts 
Plate Output Power - - 13.0 18.0 kW 


TYPICAL OPERATION, Class ABy 


DC Plate Voltage - - - - - 7000 volts 
DC Grid Voltage* - - - - — 270 volts 
Zero-Sig Plate Current - - - 1.5 amps 
Max-Sig DC Plate Current - - 4.8 amps 
Max-Sig DC Grid Current - - 400 mA 

Peak RF Grid Voltage - - - 540 volts 
Driving Power - - - - - - 215 watts 
Plate Output Power - - - - 23 kW 


Note: “TYPICAL OPERATION”’ data are obtained by calculation from published character- 


istic curves. No allowance for circuit losses has been made. 


APPLICATION 


ELECTRICAL 


FILAMENT—The rated filament voltage for the 
3CX15,000A3 is 6.3 volts. Filament voltage, as 
measured at the socket, should be maintained at 
6.3 volts plus or minus five percent for long tube 
life and consistent performance. Maximum life 
will be obtained by operation at minus 5 percent. 


CONTROL GRID OPERATION— The grid current 
rating is one ampere dc. This value should not be 
exceeded for more than very short periods such 
as during tuning and over-current protection in 
the grid circuit should be provided. Ordinarily it 
will not be necessary to operate with more than 
0.4 to 0.6 amperes grid current to obtain reason- 
able efficiency. In industrial heating service with 
varying loads, grid current should be monitored 
continuously with a dc current meter. The maxi- 
mum grid dissipation rating is 500 watts. 


PLATE OPERATION—Maximum plate voltage 
rating of 8000 volts and maximum plate cur- 
rent of 6.0 amps should not be applied simul- 
taneously as rated plate dissipation may be ex- 
ceeded. When used as a plate modulated rf 
amplifier, input is reduced to 6500 volts at 5.0 
amperes dc. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the event 
of an over-load or anarc-over atthe load. In ad- 
dition current limiting power supply resistors 
should be used. These precautions are especially 
important in industrial service with its wide 
variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault con- 
ditions. 


HIGH FREQUENCY OPERATION-- The 3CX15,- 
O00A3 is usable to 140 Mc. At this frequency, 
plate voltage must be reduced to 7000 volts in 
class A, B or C service. For plate-modulated 
applications at 140 Mc, plate voltage is reduced 
to 5500 volts. 


MOUNTING-- The 3CX15,000A3 must be mounted 
vertically, either base up or down. 
SOCKET—The Eimac SK-1300 socket is used 
with the 3CX15,000A3 for making connections to 
the filament and grid. 


COOLING—Forced-air cooling is required to 
adequately maintain the rated ceramic-metal 
seal and anode core temperature of 250°C or 
below. The table below lists minimum air-flow 
requirements to maintain tube temperatures at 
225°C in 40°C ambient air using the Eimac 
SK-1300 socket and SK-1306 chimney. Air flow 
in the base-to-anode direction is recommended; 
reverse air-flow may be used, but users should 
contact Eitel-McCullough, Inc. for specific rec- 
ommendations. 
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3CX15,000A3 hort ae! 


MINUMUM AIR-FLOW REQUIREMENTS 
(Base-to-Anode Air-Flow) 


*Plate Dissipation Air-Flow 
(kW) (CFM) 


Pressure Drop 
(Inches water) 


O22 


SPECIAL APPLICATION—If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Marketing, Eitel-McCullough, Inc., 301 
Industrial Way, San Carlos, California for in- 
formation and recommendations, 


*An additional 1500 watts has been in- 
cluded in preparing this tabulation to comp- 
ensate for grid and filament power. 
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__ Sa) 
3W5000A3 


MEDIUM-MU 
POWER TRIODE 


The Eimac 8242/3W5000A3 is a water-cooled, medium-mu power triode intended 
for amplier, oscillator or modulator service. lt has a maximum plate dissipation rating 
of 5000 watts and is capable of high output at relatively low plate voltages. A single 
3W5000A3 will deliver a radio frequency plate power-output of 7500 watts at a plate 
voltage of 4000 volts. 

NOTE: The 8242/3W5000A3 is a water-cooled version of the air-cooled 8161/ 
3X25000A3. 

The 8242/3W5000A3 should be used where water cooling is preferred and for 
industrial applications or installations where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL . 
Filament: Thoriated tungsten Min. Nom, Max. é pty 8242 & 
Voltage - - a - - - - - = 75 volts ‘ Gut J” 3w5000A3 : 
Current - - - - - - - - - 49 54 amperes = en 
Amplification Factor (Average) gi lacta cakes 0 ae 20 : 
Direct Interelectrode Capacitances (Average) 
Grid-Plate if eh kalt dated Char F epee 17.8 24.2 but 
Grid-Filament  - - - - - - - 3 29.2 40.2 put 
Plate-Filament - : - - - - - - 0.60 1.20 but 
Transconductance (Ib—830 ma, Ev =3000v)~ - . - - 20,000 Lmhos 
db Frequency for Maximum Ratings - - - - - - 75 me 
MECHANICAL 
Base - - - - - - - - - - - - - - see drawing 
Mounting - - . : - - - - - - - vertical, base down or up 
Maximum Over-All Dimensions: 
Length - : : - : - - - - - - - 12.56 inches 
Diameter - - - - - - . - - - - - 3.63 inches 
Net Weight - - - - - : - - - - = = - 4.8 pounds 
Cooling - . - - - - - - - - - - Water and forced air 
RADIO FREQUENCY POWER AMPLIFIER ce OPER OTON my 
requencies below c., per tube 
OR OSCILLATOR DC Plate Voltage - - - 4000 5000 6000 volts 
(Frequencies below 75 Mc.) D-C Plate Current - - : 2.5 2.5 2.08 amps 
Class-C FM or Telegraphy D-C Grid Voltage - - - —300 —450 —500 volts 
(Key-down conditions, per tube] D-C Grid Current - - - 245 265 180 ma 
Peak R-F Grid Input Voltage - 580 750 765 volts 
MAXIMUM RATINGS Driving Power (approx.) - 142 197 136 watts 
D-C PLATE VOLTAGE - - : - 6000 MAX. VOLTS Grid Dissipation - - - 68 78 46 watts 
D-C PLATE CURRENT - - . - 2.5 MAX. AMPS Plate Power Input - - - 10,000 12,500 12,500 watts 
PLATE DISSIPATION - - - - 5000 MAX. WATTS Plate Dissipation . - - 2500 2500 2500 watts 
GRID DISSIPATION . . - - 150 MAX. WATTS Plate Power Output - - 7500 10,000 10,000 watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
AMPLIFIER (Frequencies below 75 Mc., per tube) 
DC Plate Voltage - . - 4000 4500 5000 volts 
(Frequencies below 75 Mc.) D-C Plate Current - - . 1.675 1.55; 9)1.45egamps 
Class-C Telephony Total Bias Voltage - - - —450 —500 —550 volts 
; diti t Fixed Bias Voltage - . - —230 —325 —410 volts 
WeTee STF ga edited, Grid Resistor - - -  - 1500 1500 1400 ohms 
MAXIMUM RATINGS D-C Grid Current - - - 150 120 100 ma 
Peak R-F Grid Input Voltage - 680 720 760 volts 
| D-C PLATE VOLTAGE - r ; - 5000 MAX. VOLTS Driving Power (approx.) - 102 86 76 watts 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Grid Dissipation - - - 35 26 21. watts 
Plate Power Input - - - 6670 6970 7250 watts 
PAT ERPIAMEATION,. Siycscs “drear. qiseiin~ A350, MAG WATTS Plate Dissipation. - 9 °- = 1670 71670-1670" waits 
GRID DISSIPATION - - - - 150 MAX. WATTS Plate Power Output - - 5000 5300 5580 watts 


(Effective 6-1-64) © Copyright 1964 by Ejitel-McCullough, Inc., Printed in U.S.A. 


gid, Sas} 3W5000A3 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class B (Sinusoidal wave, two tubes unless otherwise specified) 


MAXIMUM RATINGS 

DC PLATE VOLTAGE .- . - 

MAX-SIGNAL DC PLATE 
CURRENT, PER TUBE - - - 2.5 MAX. AMPS 


PLATE DISSIPATION, PER TUBE - - 5000 MAX. WATTS 


- 6000 MAX. VOLTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


DC Plate Voltage - - - 4000 5000 6000 volts 
DC Grid Voltage’ - - - —150 —190 —240 volts 
Zero-Signal D C Plate Current - 0.6 0.5 0.4 amps 
Max-Signal DC Plate Current 4.0 “17 3.0 amps 
Effective Load, Plate to Plate - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage 
(per tube)* - : - 340 360 390 volts 
Max-Signal Peak Driving Power* 340 230 225 watts 
Max-Signal Nominal Driving 
Power* - - - - 170 115 113 watts 


Max-Signal Plate Output Power 11,000 11,000 13,000 watts 


*Approximate values. 


*Adjust to give listed zero-signal plate current. 


TYPICAL OPERATION CLASS AB; (Two Tubes) 

Modulator service for 4000 and 5000 volt operation, to modulate one or 
two tubes, as shown under '‘Plate Modulated Radio Frequency Ampli- 
fier’ (Page 1) 


DC Plate Voltage - 4000 5000 4000 5000 volts 
DC Grid Voltage 

( approx.) * - - —155 —200 —145 —190 volts 
Zero-Signal DC Plate 

Current - - - 0.4 0.4 0.6 0.5 amps 
Max-Signal DC Plate 

Current - : - 1.35 1.13 2.70 2.26 amps 
Effective Load, Plate 

to Plate - - . 6600 10,000 3300 5000 ohms 
Peak A-F Grid Input 

Voltage (per tube) 240 275 285 310 volts 
Max-Signal Peak 

Driving Power - 42 40 134 118 watts 
Max-Signal Nominal Driving 

Power (approx.) — - 21 20 67 59 watts 
Max-Signal Plate 

Power Output . 3700 4000 7400 8000 watts 
Will Modulate one Tube 

R F Final Input of - 6670 7250 watts 
Will Modulate two tubes 

R F Final Input of - 13,340 14,500 watts 


*Adjust to give stated zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION," POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


Cooling— Minimum recommended water-flow rate and 
pressure drop values for different water-inlet tempera- 
tures and plate dissipations are tabulated on the opposite 
page. The outlet water temperature must not exceed a 
maximum of 70° C under any conditions. The inlet water 
pressure must not exceed a maximum of 60 pounds per 
square inch. 


The grid-terminal contact surface and adjacent glass 
must be cooled by forced air. The quantity, velocity and 
direction must be adjusted to limit the maximum seal 
temperature to 175° C. 


The filament stem structure also requires forced-air 
cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer 
filament contacting surfaces. 


Air and water flow must be started before filament 
power is applied and maintained for at least five min- 
utes after the filament power has been removed. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate supply voltage for the 
3W5000A3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Oper- 
ation” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry 

choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer pro- 
tection from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 
Grid Dissipation—The power dissipated by the grid 
of the 3W5000A3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression 


Pere Oats 

where P,=Grid dissipation, 
€cmp= Peak positive grid voltage, and 

I,=D-C grid current 


€cemp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 
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MINIMUM WATER COOLING REQUIREMENTS 
Plate Dissipation 
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POWER OUTPUT-WAT TS 


FILAMENT 
(SEE NOTE 2) 


NOTES: 


|. 025° MAXIMUM RUNOUT OF INNER 
FILAMENT CONTACT SURFACE WITH 
RESPECT TO OUTER FILAMENT 
CONTACT SURFACE. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
a gag pore the typical Class C operating conditions shown on the first page 
eee Salts under 4000, 5000 and 6000 volts respectively. 


> Indicates change from sheet dated 10-21-59 
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9) _ MEDIUM-MU 
| TRIODE 


The Eimac 8251/3X2500F3 is a medium-mu, forced-air cooled, external-anode 
power triode intended for amplifier, oscillator, or modulator service. It has a maxi- 
mum plate-dissipation rating of 2500 watts and is capable of high output at relatively 
low plate voltages. A single 8251/3X2500F3 will deliver a radio-frequency plate 
power output of 7500 watts at a plate voltage of 4000 volts. 

The tube is equipped with flexible filament and grid leads which simplify sock- 
eting and equipment design for industrial and communication frequencies below 30 
megacycles. 

The approved Federal Communications Commission rating for the 8251/3X2500F3 
is 5000 watts of carrier power when used as a plate-modulated amplifier and 1250 
watts of carrier power when used as a grid-modulated or linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage : . . : : - - - . - : 7.5 volts 
Current - - - ° - - - - - - 48 53 amperes 4 
Amplification Factor - - : : . - - - : ant? 26 
Direct Interelectrode Capacitances: 
Grid-Plate - : - - - : - : © - 16.8 23.2 uuf 
Grid-Filament . - - - - : : - - 29.2 40.2 uuf 
Plate-Filament - : - - . - - : - 0.6 1.2 uut 
7} Transconductance (l,—830 ma., Ey>=3000 v.) - : - : - - 20,000 umhos 
a Highest Frequency for Maximum Ratings - . . - - . : - - 30 mec 
MECHANICAL 
Base - - - - - . : - - - - . : - See outline drawing 
Mounting” - - - : . - - - - - - - Vertical, base down or up 
Maximum Anode Cooler Core and Seal Temperatures - - - - - : What ee 
Cooling - - : - - - - - . 2 - - - - - Forced air 
Maximum Over-All Dimensions: 
Length (Does not include filament connectors) - : : : ° : - 3 - - - - 8.6 inches 
Diameter - - : - - - - - - ~ - : : : - - - - 4.16 inches 
Length of Filament Connectors ee > - - : 5 3 : : : : : : = 9.5 inches 
Net Weight - - - - z - - - ° 2 = - E : - - - . - - 7.5 pounds 
Shipping Weight (Approximate) - - - - - - . - - - - - - - - - 17 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION iscuenclst below 30 pa " Fe 
OR OSCILLATOR Bal path crea epee ES a5 heer 
Conventional Neutralized Amplifier, Ne mie Eee SN ae EN et me Bees vale 
Class-C FM or Telegraphy (Key-Down Conditions) Peak RF eid tapat MU - - - 580 750 765 volts 
MAXIMUM RATINGS Driving Power* - Seas asec” ult ect, eae ae 
D-C PLATE VOLTAGE - - -  - 6000 MAX. VOLTS SOS POI apa ORs AMIE 7) Gree email + VRbR ay) Ege NaS 
D-C PLATE CURRENT - - - - 25MAX. AMPS fate Dinipation 2. sss = ash 2500 3500 wath 
PLATE DISSIPATION . - - - 2500 MAX. WATTS Plate Output Power - - - - - = 7500 10,000 10,000 watts 
GRID DISSIPATION - - - - 150 MAX. WATTS *Approximate values. 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 30 Mc) 
D-C Plate Voltage - - - - - 4000 4500 5000 volts 
AMPLIFIER D-C Plate Current - - : - - - 1.67 1.47 1.25 amps 
Conventional Neutralized Amplifier, ae og Dh oko} Ac atcate, ould rs ae Trey a 
Class-C Telephony (Carrier Conditions) Peak R-F Grid Input Voltages == = = 685715740 volts 
MAXIMUM RATINGS Driving Power* - - - - - 125 100 115 watts 
i D-C PLATE VOLTAGE - - -  - 5500 MAX. VOLTS pele an ge i rane A/a tsa NN reel an Bho! 
We recur | 2 fc) zawaxlames nimi teren: Sos cr Gel oy am as ame Sa 
PLATE DISSIPATION - - - - 1670 MAX. WATTS Plate Output Power - - - - -  - 5000 5300 5300 watts 
GRID DISSIPATION - - - - 150 MAX. WATTS *Approximate values. 
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7 3X2500F3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
D-C PLATE CURRENT - - 2.5 MAX. AMPS 
PLATE DISSIPATION - - - - 2500 MAX. WATTS 


GRID DISSIPATION 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 

D-C Plate Voltage - : - - 4000 5000 6000 volts 
D-C Grid Voltage! - - - . - —150 —190 —240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 


Max-Signal D-C Plate Current - - - 40 3:2 3.0 amps 
Effective Load, Plate to Plate - - - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power*™ - - - 340 230 225 watts 


Max-Signal Nominal Driving Power* - - 170 115 113 watts 
Max-Signal Plate Output Power - 11,000 11,000 13,000 watts 
*Approximate values. 

1Adjust to give listed zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling—Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 175° C. Al- 
though the air requirements stated below are sufficient 
to maintain rated tube temperatures under many con- 
ditions, air in excess of the amounts shown will usually 
result in longer tube life, At ambient temperatures 
higher than 20° C and at high altitudes additional air 
flow must be provided. In all cases, tube temperatures 
are the criteria which govern air requirements. Surface 
temperatures may be measured conveniently with the 
aid of temperature-sensitive paints. 


Anode-to-Base Air-Flow 


(Watts) (CFM) (Inches H,O) (CFM) (Inches H,O) 
2000 58.5 0.8 85.5 1S Re: 
2500 85.5 1.6 125 23 


Base-to-Anode Air-Flow 


Plate 
Dissipation | Air-Flow Pressure Drop Air-Flow Pressure Drop 
(Watts) (CFM) (Inches H,O) (CFM) (Inches H,O) 


35.5 0.25 52 0.35 
42 0.5 61.5 0.75 


Under the same conditions, a minimum. air-flow 
rate of 6 CFM directed into the filament-stem structure 
betv een the inner and outer filament terminals is re- 
quired to maintain the base seals below 175° C. 


Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is not recommended as a standard 
operating practice. 


Filament Voltage—The filament voltage as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. Tube life may be extended by operation 
at the lower end of this range. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for the 
3X2500F3 should not exceed 6000 volts. 


In Class-C FM or Telegraphy service, a 0.1-henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high-voltage plate-supply capacitor to offer protec- 
tion from transients and surges. In plate-modulated 
service, where a plate-modulation transformer is used, 
the protective choke is not normally required, 


Grid Dissipation—The power dissipated by the grid 
of the 3X2500F3 must never exceed 150 watts, Grid 
dissipation is the product of de grid current and peak 
positive grid voltage. 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating under 
any condition of loading. With lightly loaded condi- 
tions the grid driving power should be reduced so that 
the grid current does not exceed one-tenth of the plate 
current. 


GRID DRIVING POWER-WATTS 


4000 6000 8000 10000 


POWER OUTPUT—WATTS 


HHH SeSoR oe 
55000 VOLTS HH 
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JAG Sx2500A3 77-77 
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POWER OUTPUT-—WAT TS 
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Eimac WL-120, WL-130 and WL-140 are 3-1/8’’ coaxial water loads 
covering the frequency range of 200 to 1200 megacycles, These loads will 
dissipate up to 50 kilowatts average power andthree megawatts peak power. 

Each of these loads is equipped with a sampling loop which provides 
a convenient rf monitoring source. Measurement of rf power by calorimetric 
methods* can be accomplished through the use of auxiliary temperature 
and flow measuring devices. Thermometer wells are available as acces- 
sories. 

Because the rf power is dissipated directly into the fluid in these 
loads the resistivity of the fluid affects the VSWR which the loads present. 
Fluids having specific resistances of 5000 ohm centimeters or less pro- 
duce excellent results. Tap water and 50% to 60% solutions of ethylene 
glycol and distilled water are ordinarily acceptable. Because the resistivity 
of the fluid changes with temperature the outlet temperature should be kept 
as low as possible. 

These loads can be furnished equipped to withstand pressurization if 
required. The peak power ratings listed inthis data sheet are with pressur- 
ization. If pressurization is employed provision must be made to prevent 
application of gas pressure without adequate fluid pressure. The gas pres- 
sure must not exceed the fluid pressure by more than 5 psi. 

*When the fluid is water the power formula is: 
Power (kw) = 0.264 x Flow-rate (gpm) x Temperature Rise (°C) 
Typical values of the constant in this formula for the 60% ethylene 


glycol solution are: 0.208 at 15°C, 0.215 at 40°C, and 0.226 at 70°C. 
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WL-120 
WL-130 
WL-140 


WATER LOADS 


— Sth WL-120, WL-130, WL-140 


ELECTRICAL WL-120 WL-130 


CHARACTERISTICS 


Frequency Range (Inlet Water Temperature 25°C, 


VSWR<1.2:1) - - - - - - = - - = = 500-1200 320-1200 


Frequency Range (Inlet Water Temperature 60°C, 


VSWRs<1.2:1) - - - - - - = - - = = 800-1200 600-1200 

Average Power - - - =~ - - - = = = 50 950 

Peak Power - - - - - - = = = = = 3 3 

Impedance - - - - - - - - = = = = 50 50 

Coupling (rf): EIA Standard RS-225 

MECHANICAL 

Operating Position: Horizontal or rf connection down 
Length- - - - - - = - = = = = = 38 80 
Weight (Empty) - - - - - - - - - -  138-1/2 25 
Water Capacity - - - - - - - - = = 0.43 j bane 
Maximum Static Water Pressure- - - - - 90 90 
Maximum Outlet Water Temperature - - - - 70 70 
Maximum Gas Pressure relative to water pressure S) ] 


Water Connections: American Standard Hose thread, 


Meio. 0: Detli<1 (Zane P sl 


For additional information or information regarding a specific application, 


write to Eitel-McCullough, San Carlos, California. 
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200-1200 


400-1200 
50 

3 

50 


megacycles 


megacycles 
kilowatts 
megawatts 


ohms 


inches 
pounds 
gallons 
psig 
degrees. C 


psi 


w 


> 
>. - A 


WL-120, WL-130, WL-140 batt — 


AMERICAN STANDARD 
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WL-120, WL-130, WL-140 het ee 


UG-56U RECEPTACLE 
ON SAMPLING LOOP 
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z | 
gts 
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345 +16 


WL-140, 113 1/81/16 
WL-130, 77 9/16+3/16 
'WL-140, 149 9/16+3/16 


INNER AND OUTER CONDUCTOR 
CONNECTIONS FOR 3/6 DIA. 
50-2 UHE RIGID AIR LINE 
EIA STANDARD RS-225. 
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K-10 


TRAVELING WAVE TUBE 


5.0 - 11.0 Ge 
2 Watt Min. 
60 db Small Signal Gain 


D Se 


DESCRIPTION 


To satisfy the need for a lightweight, highly efficient 
Traveling Wave Tube for use as a dependable amplifier in 
rocket and missile systems, Eimac offers the X-1044. 
The same rugged features of the Eimac EM-778 TWT 
which have proven exceptionally reliable in airborne ap- 
plications for years are now available in this miniatur- 
ized tube design. The X-1044 has the full advantage of 
ceramic and metal construction and is focussed by a 
periodic permanent magnet array which requires no 
compensation for operation at extreme temperatures. 
Models are available with collector depression for ap- 
plications requiring unusually high efficiency. 


ELECTRICAL SPECIFICATIONS: ! 


Absolute Ratings Maximum Minimum 
Filament Voltage- - - - - - - 6.6 6.0 V 
Filament Current- - - - - - - 0.4 O:3°A 
Helix Voltage? - - - = - - - 1800 — Vdc 
we Sex current =.= £ “= (So cs 0-.- 4.0 — mAdc ¥ 
. Beam Power Input - - - - - - 37 — W z 
Collector Temperature - -. - - - 100 — a 4 
Cathode Warm-Up - - - - - - — 90° SEC. 7 3 
' y 5 
Operating and Performance Data 9 
c« 
Filament Voltage § = =f 7\-\- = ste = 6.3 V 2 
Filament Current- - - - - - - - 0.3 Vdc a 
fmdes Currenti- 9 =0 20>) = == =. = 2.0 mAdc a 
Helix Voltage —~— © = je = = = = 1650 Vdc a 
Cathode Current - - - - - - = - 20 mAdc 
Focus Electrode Voltage - - - - - O Vde 
Focus Electrode Current- - - - - - 0 mAdc 
Duty Cycle- - - - = - - - - = CW 
Frequency Range- - - - - - - -  5,0-11.0 Ge 
Small Signal Gain - Minimum - - - - 60 db 
- Typical- - - - - 65 db 
Saturated Power Out - Minimum - - - 2W 
- Typical- - - - 3 W 
Output VSWR (Cold), Maximum - - - - 2:1 
Input VSWR (Cold), Maximum - - - - 2:1 
Input and Output Impedance- - - = - 50 ohms 
ENVIRONMENTAL SPECIFICATIONS: 
Vibration - - - 10g to 2000 cps (Curve A of Proc XII, 
MIL-E-5272C) 
Shock = - = - = = = - = + 25 g, 11 +1 ms 
@ Acceleration - - - - - - - - 25 g, Sustained 
Temperature - - - - - = - = eeS49C tors 5G 
Altitude it me ee 70,000 ft . 
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— Sth X-1044 


MECHANICAL SPECIFICATIONS: 


Operating Position - Any 


Couplings, rf - - - Type N Coaxial Female Connectors 

Focusing - - - - PPM 

Cooling 4 - - - - Conduction or Forced Air 

Dimensions - - ~- See Outline Drawing 

Weights) =.=. ..5) 1.1b, 

H. V. Leads - - - Flying 

NOTES 

1, ALL VOLTAGES ARE REFERENCED TO THE CATH- : 
ODE, 


2. The HELIX is normally grounded but models are avail- 
able to allow serrodyne operation. Furthermore, HELIX 
and FOCUS ELECTRODE voltages can be adjusted to 
optimize performance in discrete frequency bands. 


3. The FILAMENT voltage should be maintained to within 
—5% of the rated value if variations in performance 
are to be minimized and longest life obtained. 


4, The tube is designed to be cooled by conduction through 
the mounting structure. Under environmental conditions 
normally encountered in military applications, additional 
cooling is not required. 


THESE DATA SHOULD NOT BE USED FOR FINAL EQUIP- 
MENT DESIGN. 


DIMENSIONAL DATA 


CONNECTIONS 
HEATER - BROWN 
HEATER CATHODE - YELLOW 


FOCUS ELECTRODE - GREEN 


CONNECTOR PER ! a) 


OUTLINE DRAWING 


— K1059 


e TRAVELING WAVE TUBE 


@ 4.0-8.0 Ge 
2 WATT MIN. 
38 db SMALL SIGNAL GAIN 


TENTATIVE DATA SHEET TRAVELING WAVE TUBE X1059 


DESCRIPTION 


The X1059 is a ruggedized, C-Band, octave bandwidth Travleing Wave Tube 
with metal-ceramic construction capable of operation under severe envir- 
onments. Focusing is accomplished by a fully temperature compensated 
magnet array. This tube may be used in serrodyning applications. 


ELECTRICAL SPECIFICATIONS: 


Absolute Ratings Maximum Minimum 
Filament Voltage a ee eT ia lee 6.7 9.9 V 
Filament Current ip tas ab oa ame be air gts = tes -A 
Helix Current eo ey ee Way fer eee ane 7.0 - mAdc 
Helix Voltage Ee a Nancy! fies +2600 - Vdc 
Cathode Current a yA Celta TES Ur are ees 30.0 - mAdc 
Control Grid Voltage Sno! Shuaetah ere eT —150 O Vdc 
wa Pmodes (Voltage oe hss Falk ee ho +200 0 Vdc 
Anode Current Pe eer eee eae 0.250 - mAdc 
Duty Cycle wt ee Ae hee een aa eae ls CW 
Beam Power Output os ba ce oar 78 - W 
Pires OWED, 0t.) bis wicca carats ma ben likey = 20 -~ dbm 
Power Reflected From Load - - - = - 5 iw 
Mieiiperature, BOCY Vinge ) weer ee = L795 a 
Temperature, Collector Se eG a aT LAD aeG 
Artyent. Lemperarure. pom wes pe ec on | +120 —54° C 
Cathode Warm-Up ge ee ven eee mh - 60 Seconds 
Altitude ee eg yc) 1s 1 \ ited ee 70,000 =a tt 


Operating and Performance Data 


Filament Voltage —- = = = = = = = = = 6.3 4 
Filament Current = = = = = = = = = = 0.9 A 
Helix Voltage ty ey +2500 Vdc 
Cathode Current i i 30 mAdc 
Control Grid Voltage = =) - - - - - = = O Vdc 
Control Grid Current - - = = = = = = = O mAdc 
Anode Voltage peat eset ee y=) Bes at fam ee TO 200 Vdc 
Anode Current §---- = {= =.te = - = =.= 0,250 mAdc 
Serrodyne Voltage Sea eo ee a teen 1 Oo-~1.15) Vde 
Duty Cycle eee ee ee Ca CW 
Frequency Range Fer te) pei lp tt | Dine tye. GC 
Small Signal Gain --Minimum Sn Fee 33 db 
-- Typical at ae 38 db 
Saturated Power Out--Minimum - - - - - - 2W 
--Typical — eee me 3 W 
Output VSWR (Cold) ROPE mht # Yon tetenny nrent tate ae 2.921 
Perret VN Ba (COL LY irae a at eae rains en ep 2.0:1 
4 Inspr and Outpit Impedance tin st = 50 ohms 
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— gent X1059 


ENVIRONMENTAL SPECIFICATIONS: 


The X1059 conforms to MIL-E-5400 


Wateneietengy lt ag a) ee) en ge 10 g’s to 2000 cps 
CO En a Maumee pres BOS kh em Shor el (let ence 
Temperature Bee ee ee er ee — 54° C.tO 4-120 G6 
Altitude a ee ee as er eee ei 70,000 Ft. 


MECHANICAL SPECIFICATIONS: 


Operating Position Se ee eR Se ee Any 
[pute COUDH NG ye Tip —Saas meee 7 cet ee oe Type TNC Coaxial Fitting 
Output, Coupling sri) 9 =H Re ee Type TNC Coaxial Fitting 
Focusing ee Re Bia he Poe es es ES ee PPM 
Cooling en a ee eee ae ee ee ee Passive Heat Sink 
Dimensions SG ee ee ee ae See Outline Drawing 
Weight Sle ctanal beat 2 oe ae oO eer 4 Pounds 
He Veliteads weeew ae ee eee 2s eee ee eo 2 OAW GOP cilonsiis sbi yiigeecacas 


APPLICATION NOTES: 
ALL VOLTAGES ARE WITH RESPECT TO CATHODE. 


COOLING: The X1059 is designed to be heat sink cooled. Under environmental conditions normally 
encountered in military equipments, additional cooling is not required. 


FILAMENT: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations of performance are to be minimized and best tube life obtained. 


CONTROL GRID: The control grid is a high mu control electrode. Normal operation is obtained at 
zero volts, eliminating the need for an additional control power supply. However, in pulse applica- 
tions the grid may be used to gate the tube on and off. 


SERRODYNE: The helix is isolated from the tube body allowing serrodyne operation for frequency 
translation applications. The cathode voltage should be maintained within+1% to insure rated 
performance. 


THIS DATA SHOULD NOT BE USED FOR FINAL EQUIPMENT DESIGN. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


Ci MIN. MAX. NOM. 
13.940 | 14.060 
[10.625 | 10.675 _ 
| 1.690 | 2.810 | 
.630 | .870 | 
=| 
1.230 | 1.270 
1.700 


HELIX MOD INPUT 
YPE TNC CONNECTOR 


CONNECTIONS 


|. HEATER - BROWN j \ 
2. HEATER CATHODE - YELLOW (¢€ 
3. G@RID- GREEN = 

4. ANODE ~ BLUE 


‘ RF INPUT 
TYPE TNC CONNECTOR 


X1131 


TRAVELING WAVE TUBE 


7.0 - 8.0 Ge 
3.0 WATTS 
36 db GAIN 


TENTATIVE DATA SHEET TRAVELING WAVE TUBE X1131 


The X1131 is a highly reliable light weight miniaturized 
Traveling Wave Tube Amplifier designed for long life in 
space applications. The tube is of metal-ceramic con- 
struction utilizing periodic permanent magnets as the 
focusing array. From 7.0 to 8.0 Gc, 2.5 Watts of rf power 
at 36 db gain is provided. Electronic efficiency with col- 
lector depression is typically 33%. 


ELECTRICAL SPECIFICATIONS: 


Absolute Ratings Maximum Minimum 
Filament Voltage - - - - 10 - volts 
Filament Current - - - - 0.30 - Ampere 
Helix Voltage  ~-9F= "— - - ‘1600 1200 Vdc 
Body and Helix Current - - 1.0 - mAdc 
Collector Voltage - - - - ,1600 990 Vdc 
Collector Current - - - - 16 - mAdc 
Focus Electrode Voltage - - —100 - Vde 
Focus Electrode Current - - KG - mAdc 
; Anode Voltage - - - - - 1800 1650 Vdc 
td) Anode: Currents =-) >) -eubicuais, 0:2 - mAdc 
Duty Cycle - -"- - = - 100 -% 
Beam PowerlInput - - - - 25 - W 
Input Power, rf ee eae, LOO - mW 
Power Reflected From Load - 3.0 - W 
Temperature, Body - - = +100 -60° C 
Temperature, Collector - - +200 -60° C 
Ambient Temperature - - +100 S516 baa @ 
Cathode Warm-Up ta - 120 Seconds 
Operating and Performance Data 
Filament Voltage - - - = - - 6.3 Volts 
Filament Current - - - - - - 0.20 A 
Helix Voltage ~~ >= ee oe ee 1450 Vdc 
Body and Helix Current - - - = 0.50 mAdc 
Collector Voltage - - - - - - 575 Vdc 
Collector Current - - - - - - 14.5 mAdc 
Focus Electrode Voltage - - - - 0 Vdc 
Focus Electrode Current - - - - 0 mAdc 
Anode Voltage - - - -'- - - 1550 Vdc 
Anode Current - - - - - - - 0.2 mAdc 
Duty Cycle - - - - =- = .- - 100 % 
Frequency Range - =- - - - - 7.0-8.0 Ge 
Small Signal Gain-Minimum - - 40 db 
- Typical ages tS 43 db 
Saturated Power Out-Minimum - - 2.5 W 
- Typical - - 3.0 W 
Saturated Gain-Minimum - - - - 36 db 
- Typical rah my) Pe id 38 db 
Output VSWR (Cold) - - - - - 1.5:1 
ch» Input VSWR(Cold) - - - - - - ape ra 
ry Input and Output Impedance - - - 50 ohms 
Noise Figure, Typical - - - - 28 db 
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ENVIRONMENTAL SPECIFICATIONS: ( o 
Applicable military specifications; MIL-E- 5400 
MIL-E- 5272 
Vibration - - - - = 20 g’s at 5000 cps 
Shock - - = = = = 100 gs 
Acceleration - - - - 20 g’s 
Temperature - - - - ~—50° Cto+100°C 


Altitude--Any, when used in conjunction with her- 
metically sealed capsule 


MECHANICAL SPECIFICATIONS: 


Operating Position - Any 
Input Coupling, rf - - TNC 
Output Coupling, rf - TNC 
Focusing Ss a ae eM magnetically shielded 
OES a SSS de aie Heat Sink conduction 
Dimensions siete See outline drawing 
Weight - - - - - 9 ounces, encapsulated 
HeVeLeads. =) ee Flying 


APPLICATION NOTES 
VOLTAGES REFERENCE: ALL VOLTAGES ARE WITH RESPECT TO CATHODE. 


COOLING: Tube is cooled by conduction through base. With depressed collector and rf output 
at saturation, 6.0 watts are dissipated. 


COLLECTOR: Depressed up to 65% for full rf output. Collector is completely encapsulated and 
insulated. 


HELIX: Grounded. Can be supplied floating for modulation capability. 
FOCUS ELECTRODE: Used to gate off the tube in certain applications. 


MISSION: This is a high reliability tube witha design ‘‘wearout’’ of 100,000 hours. Reliability cou- 
pled with high efficiency and light weight makes this tube ideal for long mission space applications. 


DATA SHOULD NOT BE USED FOR FINAL EQUIPMENT DESIGN 


B.C CONNECTIONS 


( (A 


TENTATIVE DATA SHEET 
TRAVELING WAVE TUBE AMPLIFIER POWER SUPPLY PACKAGE X1132 


The X1132 is a long life, highly reliable amplifier package 
consisting of a PPM focused ceramic-metal TWT amplifier 
(X1131) and integral solid state power supply designed for 
space applications. Over the frequency range of 7.0 to 8.0 
Gc, 2.5 Watts of rf power are produced at a saturated gain 


of 36 db. 


ELECTRICAL SPECIFICATIONS: 


Absolute Ratings 


Power Supply Voltage - - 

Power Supply Power = - 

Duty Cycle - - = = = 

Input Power, rf -_ = * 

Power Reflected From Load 

Temperature, Collector - 

: Ambient Temperature - 
cr} Altitude - - = = = 
. Operating and Performance Data 
Power Supply Voltage - 

Power Supply Current ~ 

Duty Cycle - - = = - 

Frequency Range -+- - - 

Small Signal Gain-Minimum 

- Typical 

Saturated Power-Minimum 

-Typical - 
Saturated Gain-Minimum = - 

- Typical = 

Output VSWR (Cold) - 

Input VSWR (Cold) - - 

Input and Output Impedance 

Noise Figure-Maximum - 
-Typical - - 


ENVIRONMENTAL SPECIFICATIONS: 


Vibration rt) eee 
Shock - - = = - = 
Acceleration Ho ye 
Temperature - - - - 
Altitude wee me Neti 


MECHANICAL SPECIFICATIONS: 


Operating Position 
Input Coupling, rf 


Maximum Minimum 


40 20 V 
16 - W 
100 - % 
100 O mw 
a0 - W 
+150 - 40°C 
+80 - 40°C 
Any 
28 V 
0.48 A 
100 % 
7.0-8.0 Gc 
40 db 
43 db 
pas Ww 
oF WwW 
36 db 
38 db 
| Poy | 
isa | 
50 ohms 
30 db 
28 db 


20 g’s to 2000 cps 
100 g’s 

20 g’s, sustained 
20°C to --50° GC 
Any 


Any 
TNC Coax Fitting 


Output Coupling, rf TNC Coax or UG 51/U Waveguide 


Focusing - - PPM, shielded 
a Cooling roti rene Conduction through heat sink 
_ Dimensions - - See outline drawing 
5 Una Ln og 4.0 lbs 


Power Supply Connections 


Effective 3-6-64 © Copyright 1964 by Eitel-McCullough, Inc., Printed in USSAs 


Bendix PTIH - 3P 


TRAVELING WAVE TUBE - _ 
POWER SUPPLY PACKAGE 


36 db GAIN © 


— get X1132 
APPLICATION NOTES: 


1. Full rf performance will be obtained for input voltages between 24 and 30 volts de. 


2. Six telemetry outputs are available for monitoring of TWTA performance. 


3. DC operation may be programmed by use of 20 V control signal (draws 10 mW), 


4. Especially useful in long unattended mission applications, MTTFF 50,000 hours, rated, 


. Magnetic shield minimizes interference with sensitive components, permits dense packing. Two 
units may be mounted and operated as close as mechanical outline permits. 


DATA SHOULD NOT BE USED FOR FINAL EQUIPMENT DESIGN 


DC POVER, TELEMETRY 
BENDIX PTI H-4e BENDIX PTIA-\2P 


RE OUTPUT WE INT 
VG SVU WAVEGUIDE ADs det OU, COADN 
OR TYPE TNC GOA 


(e 


TO ALL EIMAC CATALOG HOLDERS 


IMPORTANT TECHNICAL INFORMATION TO BE INSERTED 


Type of Information 


General 


Table of Contents 
Eimac Distributors 


Diodes-Rectifiers-Pulse 


Modulators 


575A & 673 
869B & 869BL 
6894 & 6895 


Ggp trodes: Pentodes 


4CS100L 
4W20,000A/8173 


Power Klystrons 


4K3SK 
X700 


Other Products 
SK-800B, SK-806 


SK-810, SK-806 
SK-890B, SK-806 


New 


3-16-64 
3-16-64 
3-16-64 


4-20-64 


3-15-64 
4-25-61 


4-9-64 


4-9-64 


Revision 


6-30-64 
5-15-64 


4-15-64 


4-9-64 


IN YOUR EIMAC HARD COVER CATALOG 


Remove Sheet 


Table of Contents 
Eimac Distributors 


4W20, 000A/8173 


SK-800A, SK-806 
SK-810, SK-806 
SK-890, SK-806 


Dated 


4-30-64 
1-2-64 


2-1-62 


9-15-60 


9-15-60 
9-15-60 
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Effective 
GENERAL Date 
Eimac Field Representatives ......... —_ 
Tube Type Numbering System........ 4-3-58 
isin DULOLSm eae pene sen ites ees) ot 5-15-64 
Eimac and EIA Tube Number 
Cross Reference Sheet........ February '64 
Power Frequency Chart for Power Grid ..————— 
Power Frequency Chart for CW Power 
INV SULTON SR Sertich eke aces ks 
Power Frequency Chart for Pulse 
OW ETAINIVSELONS 22 tee ance a cc as cses) els 
DIODES — RECTIFIERS — 
PULSE MODULATORS 
AGING, a ieee! Osh then ea 1-22-60 
BLAME oS 3 fe RRR eR tin oe eg 7-1-52 
BLO a chsa ha EMten 6 See eee 7-1-52 
AUIS OB) 3 bhp eae Age een Eee One 7-1-52 
ZEEE OY nc rl, See 2 eee eg 10-21-59 
2AM OY.\. a na ee ae, Sa 11-3-59 
er OOO AMEE nn: | ites casket setae Nor Mant 7-1-52 
BE SSYOTO1 0) ot Ta Eas hs oe oe eng Ce Rea 6-1-63 
RORY) RMS cM cc cty oksy oe ep 2 cece 7-1-52 
DAS) (i SR RUmPenne fh or er Onn eh Aay Oda 7-1-52 
BW/ Soy GLY es Beery EL Agta reg eames 3-16-64 
BOGEESSOOODL. fad takin. Wak ihe PY eee 3-16-64 
BABS AOS 95 eri 5 5h ola ee a asco ea etek 3-16-64 
SO ORCLOOR) kisd.tau ctce qetwaeg see he te 2-1-52 
BEROOR O202 i.e cake ee ee 2-15-62 
PRROOA/SLO/. won < ile acer 2-15-63 
TELEZO A OCA cms, woken tak et, ae ee 7-15-62 
BEReOOG/S2AB a terre nt... eae ee 12-1-63 
HiERGOOA/ SO 1S8 ike. ore. oii een —— 
AEP RIM ONO LOY Wike i eto ee SOA Bena Bhd ahaa aint 3-20-62 
OOO TPIRUAG care o iakse cena ae Ge Rae 4-1-54 
cal A Bere Sr ck ante Ge ee eee ere 1-2-63 
BRU IN hy. Srlcs td BAe dts peels aks 1-2-63 
TRIODES 
ACS OAM ee chor! tis, cosael oy scale Bia, Makan 10-25-62 
PIS OWAVE cg aS tcl ie tera, Lt Wee tees 2-7-58 
SLM OOPATASB USS) > po) tan Ayer une MELA Maa 6-1-62 
SOOO L/ 81 O45 ser atari TNO sl oars: 3-20-62 
STCPLAY ea oh Aa en eee EI SEM a 11-1-51 
SEEN LOAD / 751 Oat econ eee ak 1-1-63 
BCE LOOAD 7ST ORE. seca tecck aed eee 1-1-63 
SIV 30 OOOAS Rt wer ad tore pros: Meera 10-1-63 
SCWZO'O00A TE awe. 28h nes stare eas 1-1-63 
BEW20' OO0AS Bis wets ees eee 5-1-63 
SEW AO ODOA Jae teaser nar Sionticct Winatsas.: 1-1-63 
BEW25OOOAS We seehe Meta in ss odes he. 11-1-63 
3CX100A5/7289 & 3CX100F5/8250... 5-1-62 
BENLOUGOAT/ S255 erate te 8 sya 3-1-63 
SAO OOOAT/. 6 LOG warty @ a.m rea 1-1-63 
SEXO OOOAS (S159 mera: cen eee 10-20-61 
GL OLOOOAT:/S 160i. ome. fc eos ss a 11-1-63 
BSW5OOOOAT)/ S24 0M seer aks ter 2-18-63 
BWHOOOAS)/ S24 2ereree nes ces ete 10-20-61 
BWOOOORL / S24 mee) Meas etre 2-18-63 
SWOODORS/ O24 metus etc an bikat ie eee 10-20-61 
SMe UOAS SO lame wie cima s ean 11-20-61 
Re OOO S820 Lae wine ore ae eies 12-5-62 
SRA OOOAN S236. Gl. & ow te! een tee 2-18-63 
SS OMOAT MIMI ches. 5) x che wis, east edi 5-20-63 
SPo1O) O10) PHA ee Soe a Gre Pen el oA 2-18-63 
SAS UOODASLOZMe us 7 Ge oe ces 5-5-61 
ASAT 30 cbse 15] Se ts, a rr eee 2-1-51 


*Not recommended for New Equipment Design. 
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Effective 
TRIODES (Continued) Date 
35 Tee ye eas eae See ee ee 12-30-57 
3) Cae ie a dos ute ae, 12 5-1-62 
VASN A peste vc ko Ae as GREP ye oh 1-2-52 
TASH DD, x; GaN 2 eI ee dy, PORE tet he a 1-2-52 
TOOTH SSA ard cae ene i ee 4-1-49 
TOO Eee ee Sates ere eee —_— 
PS 2H ee ce teetcr eee ike ch oe ee 11-25-52 
a LRT ae Pct, Penne fra idan aosh itee 1-1-44 
SOOT TIER ah ah oe cima oie Set ce 5-1-53 
A510) A RAReR Ra RR Cree by Ae meres? ei 1-1-61 
BOA Oh yar ede a nthe kee 4-10-53 
S304 [UES an eee fo, Be 7-21-58 
BUR CMe, Se eee ite) ee oe 8-1-50 
50 Pers ce mene Per rs ce 0 a re 10-1-49 
SOAS LOOKS free ate eee) cio. AR 7-1-54 
750: rn eee. rh 2a tee ee 12-11-57 
OOO Fee os a haste ce Ce 4-22-58 
ESOO TA en i sais oo ae 3-18-59 
SOOO Tae rete ho ha kh a a 10-15-50 
TETRODES — PENTODES 
AGS A S165 eG cacas, oe era A citaia a ie 5-1-62 
421 25A (AD 2 eed acre ect ae 6-1-60 
Are DUR) DD 22m eaten wie dao See 5-1-62 
A-AQQAI S438: Be ne rcs bes Soh ee 2-15-63 
B- LOQOA SE 1 OG ae ent aoe ce. ee 7-1-62 
BON TSA sete iee ome, Mei ee ee ee ae 1-1-63 
ACSTOC sa ene a ne ee ae 4-20-64 
ACV SOOO ANE pry me oy io, te 8 11-8-62 
ACV ZOIOO0A = ieee se 11-8-62 
AOC VSSIOOOA My. oe oe Ss te ee 12-3-62 
AGVIOG O000C/S35 1 ss + aaa eee 6-1-63 
AGW ZO00A Tey hc ha ccak hts nee eee 11-19-63 
ACW LO;OOOAT Tet sites, nae ae 4-15-63 
ACW5S0;000C/8350% se des ee 10-10-62 
ACKXT25C% BS reas Chala aa eo eee 1-1-63 
4CX250B/7203 & 4CX250F/7204..... 7-15-62 
4CX250K/8245 & 4CX250M/8246..... 1-28-63 
AOXZ5OR oun teeter caer ce ene eras 6-16-61 
AGXSO0A/S167 ieee ee 5 12-1-63 
ACKSOOV a oe ote Fall, to eee 11-1-63 
4CX350A/8321 & 4CX350F/8322..... 10-12-62 
ACXGO0AR eR or es ee eee 5-7-63 
ACXIOQOOA/SIGS crore ca ek ee 11-4-63 
4CXLOO0K/S352a0 5). is. Ae nee 1-1-64 
ACXSOQ00A/8169 Ne oe ee 3-1-63 
ACXSD0CA/S8170 a 4. ee ee 2-15-63 
ACX5SO0OR/SEZOW fe on ee ee 1-1-63 
AGXIG- OOOD 7817.15 tien ae, Sina eae 1-20-62 
ACKIS OO0A/S2812. @ 30) nae ee eee 10-10-62 
AGXS5:000C/ 8349 nee eee 11-1-63 
AWSO0B Fe ahd: Set rans Ueno ter a ee 6-16-60 
420 OOOA/S D7 Saeae  eee nen ae eee 4-15-64 
AXTSOA& 4X1 50D tae eee es eee 6-15-60 
AX150G7S17 Zarate ee eer ee 8-15-63 
4X150R/8296 & 4X150S/8297 ....... 5-15-62 
AXSOOAN ae cs he ae an i ae 5. is 1-1-64 
PESO ees ct oe rae hies eae cote 3-31-61 
4E27A/5-125 Beate a ee 8-15-52 
POWER KLYSTRONS 
SK2Z500LXS i. hn WA at oe ee 9-15-58 
SK2500SG eee eas Pare eee 4-22-58 
SKS000L0 F455 shee eas ede 6-6-58 
SK50OO0EA CF Oa ee. a eee eee 5-9-58 
SKMSCB2s. nc: ee eae co oe 4-1-63 
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X1021 seek oa. Ws oe) ee ee 8-1-62 
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EM-10S0 :). eu. s-c ce oe Reta eee ee 4-1-62 
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EM-OSO eee RMD SEO. hres tesa 6-14-63 
RIQS Ti. sso BERTIER See 2-15-63 
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Pl OSA Br a as asin: Abowd inte a 8-1-62 
ALOSS ee he bias SO Ls ee 7-27-62 
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VS°274,. 5; 9G-6y eee anak. ee ee ee 12-1-63 
100 IG lonization Gauge ............ 6-15-53 
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HR Heat Dissipating Connectors ...... 12-12-57 
SK*SO0F. ne aks RM eee ee 1-1-63 
SI-306, SK-S16. 34.5205 Aen a eee 5-21-63 
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SK:510) } so eae Gee eee 5-4-63 
SK-600 8 Ak et ee Bee eae 3-31-61 
3K-606, SK-626, SK-636Bi5 v.25... 00. 5-24-63 
S610 | sch oc ee ie 3-31-61 
3K-620, SK-G20A siya a ata oe 1-15-63 
3K-630,; SK-630A0 eee or a Sa ae 1-18-63 
Si-64 0. ii. ie os ere Peary Sarees ey 3-31-61 
SK-OS0"and:SK-6Go5ya eee ee ee 3-31-61 
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SIO J IGLA (sea Rais LG 1 eee 5-9-63 
SIF40 6 os eee ee Le oe seen 5-9-63 
oK-760; SK-77Onee men ar ee oy eee 5-9-63 
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RONG Oe tit ee ee 9-1-63 


ALABAMA 

Birmingham 

Ack Radio Supply Company 
3101 4th Avenue South 
(205) 322-0588 
James W. Clary Company, Inc. 
1713 Second Avenue, South 
(205) 322-2488 

M. G. Electronics & Equip. Co. 
3112 6th Avenue, South 
(205) 322-0449 

Dothan 
Hand Supply Company 

705 South Oates Street 
(205) 792-3148 

Gadsden 
Southeastern Radio Parts Company 
120 Chestnut Street 
(205) 546-4675 

Huntsville 
Electronic Wholesalers, Inc. 
2310 Wallace Avenue, S.W. 
534-2461 


M. G. Electronics & Equipment Co. 


4306 Governors Drive 
(205) 534-0608 

Mobile 
Forbes Electronic Distributor 
57 No. Washington Avenue 
(205) 432-7661 
Specialty Distributing Company 
1276 Beltline Highway South 
(205) 344-0450 

Montgomery 
Southeastern Radio Parts Co. 
635 Jefferson Street 
(205) 263-6488 

Opelika 
Southern Electronics Corp. 
309 South 10th Street 
(205) 745-5298 


ALASKA 

Anchorage 
Yukon Radio Supply 
Box 406 
272-7964 

Juneau 
Alaska Radio Supply 
Box 2538 
586-3333 


ARIZONA 
Phoenix 
Radio Parts of Arizona 
214 South 11th Avenue 
(602) 258-6476 
Tucson 
Inland Electronic Supply Co. 
715 East Broadway 
(602) 624-4402 


ARKANSAS 

El Dorado 

Electronic Service Supply 
428 West Main Street 

(501) 862-4901 
Fort Smith 

Wise Radio & TV Supply, Inc. 
1001 Towson Avenue 

(501) 783-8926 
Little Rock 

Carlton-Bates Company 

1210 East Sixth Street 

(501) 375-5375 

David White Radio Supply Co. 
1222 Main Street 

(501) 376-1391 


Texarkana 
Lavender Distributing Corp. 
520 E. Fourth Street 
773-4631 


CALIFORNIA 
Anaheim 
Federated Purchasers, Inc. 
266 North Manchester 
(714) 628-5155 
R. V. Weatherford Company 


1651 South State College Blvd. 


(714) 547-7521 
Burlingame 
Amrad Electronics 
999 Howard Avenue 
(415) 342-5757 
Chico 
Dunlap Electronics 
824 Cherry Street 
(916) 342-8313 
Fresno 21, 
Jack C. Arbuckle Company 
2349 Kern Street 
(209) 264-6554 
Dunlap Electronics 
355 M Street 93717 
(209) 268-6111 
Glendale 
R. V. Weatherford Company 
6921 San Fernando Road 
(213) 849-2471 
Lancaster 
Manley’s Electronic Supply 
45003 North Yucca Avenue 
(213) 948-1687 
Los Angeles 
Federated Purchasers, Inc. 
11820 West Olympic Blvd. 
(213) 272-8771 
Radio Product Sales Co. 
1501 So. Hill Street 
(213) 748-1271 
Marysville 
Dunlap Electronics 
1012 Sixth Street 95901 
(916) 742-7126 
Merced 
Dunlap Electronics 
234 W. 17th Street 
(209) 722-3936 
Modesto 
Dunlap Electronics 
419 Tenth Street 
(209) 524-5191 
Mountain View 
Alcom Electronics 
2025 Middlefield Road 
(415) 968-7388 
Oakland 
Brill Electronics 
610 E. 10th Street 
(415) 832-6100 
Elmar Electronics, Inc. 
140 — 11th Street 
(415) 834-3311 
Palo Alto 
Zack Electronics 
654 High Street 
(415) 326-5432 
Pomona 
R. V. Weatherford Company 
1095 E. 3rd Street 
(213) 623-1261 
Redding 
Dunlap Electronics 
3082 Bechelli Lane 
243-4949 


Riverside 
Electronic Supply, Inc. 
2486 Third Street 
(714) 683-8110 
Sacramento 
Dunlap Electronics 
1800 — 18th Street 
(916) 444-8070 
Sacramento Electronic Supply Co. 
1219 S Street 
(916) 441-4821 
San Diego 
Electronic Components, Inc. 
2060 India Street 
(714) 239-9361 


Western Radio & Television Supply Co. 


1415 India Street 
(714) 239-0361 
San Francisco 
Fortune Electronics 
2280 Palou Avenue 
(415) 826-8811 
Zack Electronics 
1444 Market Street 
(415) 621-1444 
San Jose 
Peninsula Electronic Supply 
656 S. First Street 
(408) 294-8781 
Stockton 
Dunlap Electronics 
27 S. Grant Street 
P.O. Box 1970 95201 
(209) 446-3373 


COLORADO 
Colorado Springs 
D & M Electronics 
717 N. Weber 
(303) 633-0902 
Denver 
Kierulff Electronics 
1200 Stout Street 
(303) 825-7033 
L. B. Walker Radio Company 
300 Bryant Street 
(303) 935-2401 
Newark-Denver Elect. Supply Co. 
2170 So. Grape Street 
(303) 757-3351 
Grand Junction 
Radio & Electronic Supply Co. 
640 White Avenue 
(303) 243-3346 
Pueblo 
L. B. Walker Radio Company 
100 No. Victoria 
(303) 542-1924 


CONNECTICUT 

Hamden 

Cramer Electronics, Inc. 
60 Connally Parkway 
(203) 288-7771 

New Haven 

Radio Shack Corporation 
92 York Street 

(203) 777-7941 


DISTRICT OF COLUMBIA 
Washington 
Capitol Radio Wholesalers, Inc. 
2120-22 — 14th Street, N. W. 
(202) 232-6000 
Electronic Wholesalers, Inc. 
2345 Sherman Avenue, N. W. 
(202) 483-5200 


EIMAC 
DISTRIBUTORS 


Effective May 15, 1964 


EIMAC 
DISTRIBUTORS 


FLORIDA 

Ellenton 
Bill Slep Company 
P. O. Box 178 
722-1843 

Jacksonville 
Southeast Electronics, Inc. 
1125 Rosselle Street 
(305) 356-3007 

Melbourne 
Electronic Wholesalers, Inc. 
1301 Hibiscus Blvd. 
723-1441 

Miami 
Amateur Radio Center, Inc. 
2805 N. E. 2nd Avenue 
(305) 374-4101 
East Coast Electronics, Inc. 
1900 N. W. Miami Court 
(305) 371-4635 
Electronic Equipment Co. Inc. 
2701 N. W. 42nd Avenue 
(305) 635-0421 
Electronic Wholesalers, Inc. 
9390 N. W. 27th Avenue 
(305) 696-1620 

Orlando 

Hammond Electronics Inc. 
911 West Central Blvd. 
(305) 241-6601 

Panama City 

Central Electronic Supply 
316 Luverne Avenue 

(305) 785-4821 

Tampa 

Thurow Electronics Inc. 
121 South Water Street 
(813) 229-1885 

West Palm Beach 

Goddard, Inc. 

1000 North Dixie Highway 
(305) 833-5701 


GEORGIA 
Atlanta 8, 


Specialty Distributing Co., Inc. 


763 Juniper Street, N. E. 
(404) 873-2521 


HAWAII 

Honolulu 

Honolulu Electronics 

819 Keeamuoku Street 
999-591 

Industrial Electronics Inc. 
646 Queen St. 

506-095 

Pacific Electronics 

1336 Dillingham Blvd. 
817-118 

Precision Radio Ltd. 
1160 South King Street 
58-291 

Radio Television Corp. Ltd. 
432 Keawe Street 

564-416 


IDAHO 
Twin Falls 
United Electronics Wholesale 
328 Third Street East 
(208) 733-7324 


ILLINOIS 

Chicago 
Allied Radio Corp. 
100 North Western Avenue 
(312) 829-9100 
Newark Electronics Corp. 
223 West Madison Street 
(312) 782-2944 
Arthur H. Richardson Inc. 
Suite 343, 608 South Dearborn 
(312) 939-4528 


LaSalle 
Klaus Radio & Electric Company 
1055 1st Street 
CA 3-7400 
Peoria 
Klaus Radio & Electric Co. 
403 East Lake Street 
(309) 688-3401 
Quincy 
Klaus Radio & Electric Company 
1101 S. Broadway 
BA 3-7560 


INDIANA 
Indianapolis 
Graham Electronics Supply Co. 
122 South Senate 
(317) 634-8486 


IOWA 

Cedar Rapids 
Deeco, Inc. 
618 First Street, N. W. 
(319) 365-7551 

Council Bluffs 
World Radio Labs. 
3415-27 West Broadway 
(712) 328-1851 

Davenport 
T.C.R. Distributing, Inc. 
1205 East River Drive 
(319) 323-8051 
Klaus Radio & Electric Company 
311 E. 2nd Street 
326-4436 

Des Moines 
Radio Trade Supply Company 
1224 Grand Avenue 
(515) 288-7237 

Mason City 
Waters Electronic Supply 
516 S. Delaware 
(515) 423-5889 


KANSAS 

Wichita 
Radio Supply Company, Inc. 
115 Laura 
(316) 267-5214 


KENTUCKY 
Louisville 3, 
P.1. Burks & Company, Inc. 
659 South Ninth Street / 
(502) 583-2871 
Owensboro 
Ohio Valley Sound 
600 W. Third Street 
(502) 683-6727 


LOUISIANA 

Alexandria 

Central Radio Supply 

601 N. Third Street 

(318) 443-4517 

Lafayette 

Ralph’s of Lafayette, Inc. 

3004 Cameron 

(318) 234-4507 

New Orleans 

Radio Parts, Inc. 

1112 Magazine Street 

(504) 522-0217 

Southern Radio Supply Company 

1909 Tulane Avenue 

(504) 524-2345 

Shreveport 

Industrial Electronic Supply, Inc. 

2422 Southern Avenue 

(318) 422-9459 

Interstate Electric Company 

1419 Culpepper Street 

(318) 423-6131 


MARYLAND 
Baltimore 
Kann-Ellert Electronics, Inc. 
2050 Rockrose Avenue 
(301) 889-4242 


MASSACHUSETTS 

Boston 
DeMambro Electronics 
1095 Commonwealth Ave. 
(617) 783-1200 
Radio Shack Corp. 
730 Commonwealth Avenue 
(617) 734-6811 

Newton 

Cramer Electronics, Inc. 
320 Needham Street 
(617) 969-7700 

Springfield 

Soundco Electronic Supply Co., Inc. 
147 Dwight Street 

(413) 739-3847 


MICHIGAN 

Battle Creek 

Electronic Supply Corporation 
94 Hamblin Avenue 

(517) 965-1241 
Detroit 37, 

Newark-Ferguson Electronics, Inc. 
20700 Hubbell 

(313) 564-5490 
Flint 

Shand Radio Specialties, Inc. 
2401 South Dort Highway 
(313) 238-0477 


MINNESOTA 

Duluth 
Northwest Radio 
123 East First Street 
(218) 727-1565 

Mankato 
Southern Minnesota Supply Co. 
Corner 2nd & Main 
(507) 388-6245 

Minneapolis 
Electronic Center 
107 Third Avenue North 
(612) 338-8678 
Lew Bonn Company 
1211 La Salle Avenue 
(612) 339-9461 

St. Paul 
Stark Electronic Supply 
154 University Avenue 
(612) 222-4781 


MISSISSIPPI 

Hattiesburg 
Swan Electronics, Inc. 
506 Bouie Street 
P.O. Box 766 
JU 4-5494 

Jackson 
Swan Electronics, Inc. 
342 North Gallatin Street 
(601) 352-5516 


MISSOURI 

Butler 
Henry Radio Company 
211 North Main Street 
(816) 679-3127 

Joplin 
Four State Radio Supply Company 
402 Wall Street 
(417) 624-0368 

Kansas City 
Burstein-Applebee Company 
1012-14 McGee Street 
(816) 221-1155 


MISSOURI (Continued) 
Walters Radio Supply Company 
3635 Main Street 
(816) JE 1-7015 


> St. Louis 
= Interstate Industrial Elect., Inc. 


2218 South Jefferson Avenue 
(314) 994-7585 

Olive Electronic Supply Company 
6662 Olive 

(314) 863-4051 

Van Sickle Radio Company 
1113 Pine Street 

(314) CH 1-2700 

Walter Ashe Radio Company 
1125 Pine Street 

(314) 241-1125 


MONTANA 

Billings 

Electronic Supply Company 

250 11th Street 

(406) 252-2197 

Interstate Distributing Company 
2112 — 4th Avenue N. 

P. O. Box 2523 

(406) 245-5141 


NEBRASKA 
Lincoln 
Scott Electronic Supply Corp. 
2201-2207 ‘‘O”’ Street 
(402) 432-6558 
Scottsbluff 
Joachim Radio Supply Co. 
1913 Broadway 
(308) 632-2181 


NEVADA 
Las Vegas 
Electronic Supply Co. 
¥ 1112 South 2nd Street 
r (702) 384-5666 
of Reno 
Dunlap Electronics 
555 Eureka 
P.O. Box 2471 
(702) 329-1308 
Electronic Dist. Co. of Nevada 
720 Tahoe Street 
(702) 323-2766 


NEW HAMPSHIRE 
Concord 
Evans Radio, Inc. 
P. O. Box 312 
(603) 225-3358 


NEW JERSEY 
Springfield 
Federated Purchasers, Inc. 
155 U.S. Route 22 
(212) DI 9-3050 
(201) AD 2-8200 


NEW MEXICO 
Alamagordo 
Kierulff Electronics Co., Inc. 
209 Pennsylvania Avenue 
(505) 437-0370 
Albuquerque 
Midland Specialty Company 
1712 Lomas Blvd., N. E. 
(505) 247-2486 
Radio Equipment Company 
523 Central Avenue 
(505) 242-5681 
Roswell 
R & R Electronic Supply Co. 
605 East 2nd Street 


ip) (505) 622-0670 


NEW YORK 
Albany 


Ft. Orange Radio Dist. Co., Inc. 


904-916 Broadway 
(518) 436-8411 


Buffalo 
Radio Equipment Corp. 
312 Elm Street 
(716) 856-1415 
Farmingdale, L. |. 
Arrow Electronics, Inc. 
900 Broad Hollow Rd. (Rt. 110) 
(516) 694-6800 
Lynbrook, L.I. 
Peerless Radio Dist., Inc. 
19 Wilbur Street 
(516) 593-2121 
New York City 
Barry Electronics Corp. 
512 Broadway 
(212) 925-7000 
Calvert Electronics, Inc. 
220 East 23rd Street 
(212) 679-1340 
Electronic Tube Sales 
161 Washington Street 
(212) 227-4141 
Harrison Radio Corp. 
227 Greenwich Street 
(212) 227-7777 
Harvey Radio Corporation, Inc. 
103 West 43rd Street 
(212) JU 2-1500 
Milgray Electronics, Inc. 
160 Varick Street 
(212) 989-1600 
Milo Electronics Corp. 
530 Canal Street 
(212) 233-2980 
State Labs., Inc. 
215 Park Avenue, South 
(212) 677-8400 
Terminal-Hudson Electronics, Inc. 
236 W. 17th Street 
(212) 243-5200 
Visual Electronics Corp. 
356 West 40th Street 
(212) PE 6-5840 
Rochester 
Rochester Radio Supply Inc. 
140 West Main Street 
(716) 562-9900 
Syracuse 
Syracuse Radio Supply 
500 West Fayette 
(315) 475-0161 


NORTH CAROLINA 

Asheville 
Freck Radio & Supply, Inc. 
38 Biltmore Avenue 
(704) 254-9551 

Charlotte 
Dixie Radio Supply Company 
1431 Bryant Street 
(704) 334-6488 

Greensboro 
Carolina Radio Supply Company 
838 Huffman Street 
(919) 273-8669 

Raleigh 


Southeastern Radio Supply Co. Inc. 


414 Hillsboro Street 

(919) 828-2311 
Winston-Salem 

Electronic Wholesalers, Inc. 

938 Burke Street 

(919) 725-8711 


NORTH DAKOTA 

Fargo 
Bristol Distributing Co. 
1345 Main Street 
(701) 232-7493 

Minot 

John Iverson Company 
216 2nd Street, S. W. 
(701) 832-3117 


EIMAC 
DISTRIBUTORS 


OHIO 
Cincinnati 
Hughes-Peters, Inc. 
1128 Sycamore Street 
(513) 381-7625 
Cleveland 
Pioneer Electronics 
5403 Prospect Avenue 
(216) 432-0010 
Columbus 
Hughes-Peters, Inc. 
481 East 11th Avenue 
(614) 294-5351 
Dayton 
Esco Electronics, Inc. 
3130 Valleywood Drive 
(513) 298-7461 
Srepco Electronics, Inc. 
314 Leo Street 
(513) 224-0871 
Stotts-Friedman Company 
108-112 N. Jefferson Street 
(513) 224-1111 
Toledo 
Warren Radio Company 
1002 Adams Street 
(419) 248-3364 
Youngstown 
Ross Radio Co. 
325 West Federal Street 
(216) 746-8881 


OKLAHOMA 

Oklahoma City 

Radio Supply, Inc. 

724 North Hudson Street 
(405) 232-6128 
Tulsa 

Radio, Inc. 

1000 South Main Street 
(918) 587-9124 

S & S Radio Supply 

537 South Kenosha Street 
(918) 582-7173 


OREGON 

Medford 

Verl G. Walker Company 
205 West Jackson Street 
(503) 773-7557 

Portland 

Lou Johnson Company 
1506 N. W. Irving Street 
(503) 222-9551 

United Radio Supply Inc. 
22 N. W. 9th Avenue 
(503) 226-6334 


PENNSYLVANIA 
Altoona 
Allegheny Electronics, Inc. 
1720 Union Avenue 
(814) 944-0828 
Philadelphia 
Almo Industrial Electronics, Inc. 
412 N. 6th Street 
WA 2-3503 
JOA Cartridge Service 
P.O. Box 3087 
Wadsworth Station 
TUrner 6-7993 
Philadelphia Electronics, Inc. 
1225-27-29 Vine Street 
(215) 568-7444 
Pittsburgh 
Cameradio Company 
1121 Penn Avenue 
(412) 391-4000 
Radio Parts Company Inc. 
6401 Penn Avenue 
(412) 362-6620 
Reading 
George D. Barbey Company 
333 N. 4th Street 
(215) 376-7451 
Scranton 
Fred P. Pursell 
1221-27 N. Washington Avenue 
(717) 346-2011 


EIMAC 
= DISTRIBUTORS 


PENNSYLVANIA (Continued) 
State College 


Alvo Electronics Distributors, Inc. 


103 South Pugh Street 
(814) 238-6277 
Wyncote 
JOA Cartridge Service 
132 Heacock Lane 
(215) TU 6-7993 
SOUTH CAROLINA 
Charleston 
Wholesale Radio Supply Company 
515 East Bay Street 
(803) 722-2634 
Columbia 
Dixie Radio Supply Company 
1900 Barnwell Street 
(803) 253-5333 
Greenville 
Carolina Radio Supply Co. Inc. 
221 West Washington Street 
(803) 239-5125 


SOUTH DAKOTA 
Rapid City 
Ellis Electronics Company 
235 East Main 
(605) 342-0360 
Sioux Falls 1, 
Warren Radio Supply 
P. O. Box 958 
(605) 334-6942 
Watertown 
Burghardt Radio Supply 
P. O. Box 746 
(605) 886-5749 


TENNESSEE 
Chattanooga 
Specialty Distributing Co., Inc. 
1313 Central Avenue 
(615) 267-9531 
Jackson 
L. K. Rush Company 
425.N. Royal Street 
(901) 422-6533 
Knoxville 
McClung Appliances 
310 Georgia Street, N.E. 
(615) 524-1811 
Memphis 
Lavender Radio Supply Company 
180 S. Cooper Street 
(901) BR 6-2757 
W & W Distributing Co. 
644-46 Madison Avenue 
(901) 527-4627 
Nashville 
Electra Distributing Company 
1914 West End Avenue 
(615) 255-8444 
Tullahoma 
Randolph & Holt, Inc. 
304 South Atlantic St. 
(615) 455-4531 


TEXAS 

Beaumont 

Sterling Electronics Inc. 
1160 Laurel 
(713) 833-7503 

Corpus Christi 
Elec. Equip. & Engrg. Co. 
805 South Staples Street 
(512) 883-9271 

Dallas 

Adleta Company 
1914 Cedar Springs 
(214) 741-3151 
Engineering Supply Company 
6000 Denton Drive 
(214) 357-6121 

Wholesale Electronic Supply 
2809 Ross Avenue 
(214) 824-3001 

El Paso 

C.C. McNicol, Inc. 

3012 E. Yandell Street 
566-2936 

Midland Specialty Company 
2235 Wyoming Street 
533-9555 

Houston 19, 
Busacker Electronic Equip. 
1216 West Clay Street 
(713) 526-4661 

Laredo 
Guarantee Radio Supply Company 
1314 Iturbide Street 
(512) 722-3233 

Lubbock 
Nunn Electric Supply Corp. 
1817-4th Street 
P.O. Box 192 
(806) POrter 5-574] 

San Antonio 
The Perry Shankle Company 
1801 South Flores Street 
(512) 223-1801 


UTAH 
Ogden 
Ballard Supply Corp. 
3109 Washington Blvd. 
(801) 394-5541 
Salt Lake City 
Ballard Supply Corp. 
44 East 6th South Street 
(801) 364-6541 
Electronic Sales Corp. (ELSCO) 
2275 S.W. Temple 
(801) 466-8631 
SrReikoss, inc. 
1212 South State 
(801) 328-0591 
Standard Supply Company 
225 E. 6th South Street 
(801) 355-2971 


VIRGINIA 
Charlottesville 
Virginia Radio Supply Co., Inc. 
Box 1189 
715 Henry Avenue 
(703) 296-4184 


Norfolk 
Priest Electronics, Inc. e 
6431 Tidewater Drive A 
(703) 885-2021 
Richmond 
Meridian Electronics, Inc. 
1001 West Broad Street 
(703) 355-2834 
Roanoke 
H.C. Baker Sales Company, Inc. 
17-19 Franklyn Road, S.W. 
(703) 344-9209 


WASHINGTON 

Bellingham 

Advanced Electronics 
804 Dupont 98225 
(509) 733-0280 

Seattle 
C & G Electronics Co. 
2600 — 2nd Ave. 
(206) 624-4354 
Graybar Electric Company, Inc. 
King & Occidental Streets 
(206) 682-0123 
Robert E. Priebe Company 
2228 Second Avenue 
(206) 682-4354 

Spokane 
Northwest Electronics, Inc. 
730 East First Avenue 
(509) 534-2644 

Tacoma 
C & G Electronics Company 
2502 Jefferson Avenue 
(206) 372-3181 


WEST VIRGINIA 
Charleston 
Mountain Electronics Company 
708 Bigley Avenue 
(304) 344-3411 


® 


WISCONSIN 

Eau Claire 
Indianhead Electronic Supply 
515 Wisconsin Street 54701 
TEmple 4-3606 

Madison 

Satterfield Electronics, Inc. 
1900 South Park Street 
(608) 257-4801 

Milwaukee 
Radio Parts Company, Inc. 
1314 North 7th Street 
(414) 276-4160 


WYOMING 

Casper 
Fleming Supply Inc. 
328 East ‘A’ Street 
(307) 236-6056 
Hathaway Electronic Supply 
333 North Wolcott Street 
(307) 234-1821 

Cheyenne 
Houge Radio & Supply Company 
4012 Central Avenue 
(307) 632-6474 


SISA 
673 


MERCURY-VAPOR 
RECTIFIERS 


The Eimac 575A and 673 are half-wave mercury vapor-rectifiers 
incorporating features which enable them to withstand high peak inverse 
voltages and to conduct at relatively low applied voltages. The tubes differ 
only in basing. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament; Oxide-coated 
Voltage Ay ie eo ie as ie Ls a ro 5.0 volts 
Current - - - - = - - = -9,0 to 11.5 amperes 
Filament Heating Time -'  - = = - - = - 30 seconds 
Anode Starting Voltage (approx.) - - - - ~ 20 volts 
MECHANICAL 
Base - =- = - = = = = = ST5A 50 watt, A4-29 


673 Industrial, A4-18 
575A E. F. Johnson #123-211 
673 E, F. Johnson #123-206 


Recommended Socket PUN Sy ESTP 1 


Maximum Overall Dimensions: 


 ) Length eee me ce S/OA') 11-1/8 inches 
<4 673 11-7/16 inches 
Diameter phy Gedll wou bitten Woe ~ Aw a cc 2-9/16 inches 

Net Weight te ea eo tli im om ) = 12 Ounces 


MAXIMUM RATINGS (per tube) 


CONDENSED MERCURY TEMPERATURE LIMITS* - - - - - 20-50 20-60° C 
PEAK INVERSE ANODE VOLTAGE aE SURAT Ie, TEU ge oe 15 10 MAX KV 
PEAK ANODE CURRENT: 
Poicatey ACC Me aINMeE ROICALSOML I iy! col rir Fy aan 10 10 MAX AMPS 
In-Phase Filament Excitation - - - = = - 6 7 MAX AMPS 


AVERAGE ANODE CURRENT: (Maximum averaging time-20 seconds) 
DAME ALNre yhilAMent wokCILAtLONL, Wim mer me 
In-Phase Filament Excitation —= = = = = - = = = i2 

MAKIVMEMEACISHOR.L GlRUwL tl CURRENT STR GR om sel oo 100 

*Condensed Mercury temperature rises approximately 18°C above ambient. 

**Quadrature excitation refers to filament voltage 90° + 30° outof phase with anode voltage. 

*** Max, duration 100 milliseconds. 


2.9 2.5 MAX AMPS 
1.75 MAX AMPS 
100 MAX AMPS 


APPLICATION 
MECHANICAL 


MOUNTING: The 575A and 673 must bemounted This temperature should be maintained at 40° 


vertically base down. 

COOLING: Provisions should be made for ade- 
quate air circulation around the tube. The tem- 
perature of the condensed mercury should be 
kept within the ranges given under “‘MAXIMUM 
RATINGS.,”’ 


+5°C for most satisfactory operation of the 
tube. To measure the condensed-mercury tem- 
perature a thermocouple or small thermometer 
may be attached to the glass near the tube base 
using a small amount of putty. A condensed- 
mercury temperature lower than the recom- 


(Effective 3-16-64) © Copyright 1964 by Eitel-McCullough, Inc. 
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mended value raises the voltage at which the 
tube becomes conducting and tends to reduce 
the life of the filament. A temperature higher 
than recommended lowers the voltage at which 
the tube becomes conducting and reduces the 
peak inverse voltage rating of the tube. The ap- 
proximate condensed mercury temperature rise 
above ambient is 18°C. 


ELECTRICAL 


FILAMENT VOLTAGE: For maximum tube life, 
the filament voltage as measured directly at the 
filament pins, should be held at the rated value 
of 5.0 volts. Unavoidable variations in filament 
voltage must be kept within the range of 4.8 to 
5.2 volts. A filament voltage less than the mini- 
mum recommended value may cause a hightube 
voltage drop, with consequent bombardment of 
the filament and eventual loss of emission. A 
filament voltage higher than the recommended 
maximum value will also decrease the life of 
the filament. 

Caution should be observed in measuring the 


673 


oe 
lg MAX. 


filament voltage as the filament circuit may be 
at a high dc potential. 

The filament should be allowed to reach operat- 
ing temperature before the plate voltage is ap- 
plied. Under normal conditions, a delay of 
approximately 30 seconds will be required. The 
delay time should be increased if there is any 
evidence of arc-back within the tube. 

When it is necessary to use a shield around the 
tube care must be taken to insure adequate 
ventilation and maintenance of normal con- 
densed-mercury temperature. When a mer- 
Cury-vapor rectifier is first installed, the 
filament should be operated at normal voltage 
for approximately ten minutes with no plate 
voltage applied, in order that the mercury 
may be properly distributed. 

SHIELDING; Electromagnetic and electrostatic 
fields tend to cause the mercury vapor to break 
down, are detrimental to tube life and make 
proper operation difficult. Consequently, the 
tube should be isolated from such fields as 
exist around a transmitter or other similar 
equipment. 


S75-A 


INDUSTRIAL 
BASE 


A4-\8 


x 
< 
= 
fe 
NOTE: These dimen- 
sions reflect standard 
manufacturing toler- 
ances. They should not 
be made the basis for 
purchase specifications 
unless checked with 
Eitel-McCullough, Inc. 
aaa S 50 WATT 
BASE 
G O A4-29 


4) 


8698 
B69BL 


MERCURY-VAPOR 
RECTIFIERS 


The Eimac 869B and 869BL are half-wave mercury vapor-rectifiers 
incorporating features which enable them to withstand high peak inverse 
voltages and to conduct at relatively low applied voltages. The 869B and 
869BL carry maximum ratings of 20 kV peak inverse voltage, 5 amperes 
dc and 20 amperes peak cathode current. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Oxide-coated 
Voltage - = - = = = = = 5.0 volts 
Current - - - = = = - = - 17 to 21 amperes 
Filament Heating Time - - - - - = - - 60 seconds 
Anode Starting Voltage (approx.) - - - - - 30 volts 
MECHANICAL 
eee ea eee er eee em iy = See Drawing 
Maximum Overall Dimensions; 
Length - - = = = = = = = = = = 14-7/16 inches 
Diameter - - = = = = = = = = = 3 inches 
Pree U WISN 5h a ete Peele mia ee ep mo 20 ounces 


) MAXIMUM RATINGS (Single Tube) 


CONDENSED MERCURY TEMPERATURE AER 9 - - =  -30-60 30-50 30-40° C 


PEAK INVERSE ANODE VOLTAGE - - - - - 10 LS 20 MAX KV 
PEAK ANODE CURRENT: 
Quadrature Excitation** - - - - = = = = - 20 20 20 MAX AMPS 
In-Phase Excitation - - - - 10 10 10 MAX AMPS 
AVERAGE ANODE CURRENT; (30. second maximum m averaging time) 
Quadrature Excitation - = = - = = 00 5.0 5.0 MAX AMPS 
In-Phase Excitation - - - - -<-= -- - Zen Doo 2.9 MAX AMPS 
MAXIMUM AC SHORT-CIRCUIT CURRENT cigs Te, (kee 100 100 100 MAX AMPS 


*Condensed Mercury rises approximately 20°C above ambient. 
**Quadrature excitation refers to anode current and filament current 90° - 30° out of phase. 


***\Maximum duration 100 milliseconds. 


APPLICATION 
MECHANICAL 


MOUNTING: The 869B and 869BL must be 
mounted vertically, base down. The 869BL 
includes 3 inch insulated flexible leads with 
lugs. 

COOLING: Provisions should be made for ade- 
quate air circulation around the tube. The tem- 
perature of the condensed mercury in the 869B 
and 869BL should be kept within the ranges 
given under ‘MAXIMUM RATINGS.,”’ 


This temperature should be maintained at 40° 
+5°C for most satisfactory operation of the 
tube. To measure the condensed-mercury tem- 
perature a thermocouple or small thermometer 
may be attached to the glass near the tube base 
using a small amount of putty. A condensed- 
mercury temperature lower than the recom- 
mended value raises the voltage at which the 
tube becomes conducting and tends to reduce 
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— het 869B/869BL 


the life of the filament. A temperature higher 
than recommended lowers the voltage at which 
the tube becomes conducting and reduces the 
peak inverse voltage rating of the tube. 

In some installations a blast of air must be 
directed at the base of the tube to insure ade- 
quate cooling. 


EEEGTRICAL 


FILAMENT VOLTAGE: For maximum _ tube 
life, the filament voltage as measured directly 
at the filament pins, should be held at the rated 
value of 5.0 volts. Unavoidable variations in fila- 
ment voltage must be kept within the range of 
4,8 to 5.2 volts. A filament voltage lessthan the 
minimum recommended value may cause a high 
tube voltage drop, with consequent bombardment 
of the filament and eventual loss of emission. 
A filament voltage higher than the recommended 
maximum value will also decrease the life of 
the filament. 

Caution should be observed in measuring the 
filament voltage as the filament circuit may be 
at a high dc potential. 

The filament should be allowed to reach operat- 
ing temperature before the plate voltage is ap- 
plied. Under normal conditions, a delay of ap- 


proximately 60 seconds will be required. The 
delay time should be increased if there is any 
evidence of arc-back within the tube. 

When it is necessary to use a shield around the 
tube care must be taken to insure adequate ven- 
tilation and maintenance of normal condensed- 
mercury temperature. When a mercury-vapor 
rectifier is first installed, the filament should 
be operated at normal voltage for approximately 
ten minutes with no plate voltage applied, in 
Order that the mercury may be properly dis- 
tributed. 

X-RAY RADIATION: Above approximately 
16,000 peak inverse voltage, a rectifier will 
produce X-Rays. In most equipment, there is 
adequate shielding so that this does not consti- 
tute a health hazard, however, this should be 
checked in any new equipment. A standard ref- 
erence on this subject is ‘‘X-Ray Protection, 
Handbook No, 76,’’ National Bureau of Standards. 
SHIELDING: Electromagnetic and electrostatic 
fields tend to cause the mercury vapor to break 
down, are detrimental to tube life and make pro- 
per operation difficult. Consequently, the 869B 
and 869BL should be isolated from such fields 
as exist around a transmitter or other similar 
equipment. 


869B 


ANODE CAP 
.800" DIA. 
cI-9 


FILAMENT 


(S-254) 


NOTE: These dimen- 
N.C. sions reflect standard 
manufacturing toler- 
ances. They should not 
be made the basis for 
purchase specifications 
unless checked with 
Eitel-McCullough, Inc. 


FILAMENT 


869BL has 3 inch insulated flexible filament leads with spade terminals for #10 screw instead of 


pins shown on the 869B outline. 
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6894 
6895 


MERCURY-VAPOR 
RECTIFIERS 


The Eimac 6894 and 6895 are half-wave mercury vapor-rectifiers espe- 
cially designed for high voltage power rectifier applications. They are mer- 
cury filled for high efficiency, long life and the ability to operate at high 
peak inverse voltage. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Oxide-coated 
Voltage - = = = = = = = 9.0 volts 
Current - - - - = - = = 9.0 to 11.0 amperes 
Filament Heating Time - - - - - - - 30 seconds 
Anode Starting Voltage (approx.) - - - - 20 volts 
MECHANICAL 
Base ay Saal Witton hdl ads ares UNE sg Meh ect dul od 6894 50 watt, A4-29 
6895 Industrial A4-18 
Recommended Socket - - - - 6894 EE. F. Johnson 4123-211 
6895 EE. F. Johnson #123-206 
od Maximum Overall Dimensions: 
S, Length - - - - = = = 6894 10-17/32 inches 
6895 10-13/32 inches 
Diameter - = - = = - 2-9/16 inches 
Net Weight - - = = = = = 4 ounces 


MAXIMUM RATINGS (per tube) 
PEAK INVERSE ANODE VOLTAGE 


20° -50° C Condensed Mercury Temperature Range* - - - - - - 20 MAX KV 

20° -55° C Condensed Mercury Temperature Range - eee Gi- = = 15 MAX KV 

20° -60° C Condensed Mercury Temperature Range - - - - - - 10 MAX KV 
PEAK ANODE CURRENT: 

Quadrature Filament Excitation** - - - - - - = - - - - 11,5 MAX AMPS 

In-Phase Filament Excitation - - - - - = = = = = = - 8,3 MAX AMPS 
AVERAGE ANODE CURRENT 

Quadrature Filament Excitation - - - - - - = - - = = = 2,5 MAX AMPS 

In-Phase Filament Excitation - - — = =— ~-=- = = = = 1.8 MAX.AMPS 


MAXIMUM AC SHORT CIRCUIT CURRENT*** Seite oer Po oi A DUCA Arama 


*Condensed Mercury Temperature rises approximately 20°C above ambient, 
**Quadrature Excitation refers to filament voltage 90° +30° out of phase with anode voltage. 
***Max. duration 100 milliseconds, 


APPLICATION 
MECHANICAL 


MOUNTING: The 6894 and 6895 must be mounted COOLING: Provisions should be made for ade- 
vertically, base down. These two tubes differ quate air circulation around the tube. The tem- 
only in their basing and socketry. perature of the condensed mercury should be kept 
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“ det 6894/6895 


within the ranges given under “‘MAXIMUM 
RATINGS.”’ 
This temperature should be maintained at 


40°--5° C for most satisfactory operation of the 
tube. To measure the condensed-mercury tem- 
perature a thermocouple or small thermometer 
may be attached to the glass near the tube base 
using a small amount of putty. A condensed-mer- 
cury temperature lower than the recommended 
value raises the voltage at which the tube be- 
comes conducting and tends to reduce the life of 
the filament. A temperature higher thanrecom- 
mended lowers the voltage at which the tube be- 
comes conducting and reduces the peak inverse 
voltage rating of the tube. 


ELECTRICAL 


FILAMENT VOLTAGE: For maximum tube life, 
the filament voltage as measured directly atthe 
filament pins, should be held at the rated value 
of 5.0 volts. Unavoidable variations in filament 
voltage must be kept within the range 4.8 to 5,2 
volts. A filament voltage less than the minimum 
recommended value may cause a high tube 
voltage drop, with consequent bombardment of 
the filament and eventual loss of emission. A 


6895 


'3 
10%, MAX. 


INDUSTRIAL 
BASE 


A4-1|8 


FILAMENT 


filament voltage higher than the recommended 
maximum value will also decrease the life of 
the filament. 

Caution should be observed in measuring the 
filament voltage as the filament circuit may be 
at a high dc potential. 

The filament should be allowed to reach operat- 
ing temperature before the plate voltage is ap- 
plied. Under normal conditions, a delay of ap- 
proximately 30 seconds will be required. The 
delay time should be increased if there is any 
evidence of arc-back within the tube. 

When it is necessary to use a shield around the 
tube care must be taken to insure adequate 
ventilation and maintenance of normal con- 
densed-mercury temperature. Whenamercury- 
vapor rectifier is first installed, the filament 
should be operated at normal voltage for approx- 
imately ten minutes with no plate voltage applied, 
in order that the mercury may be properly 
distributed. 

SHIELDING; Electromagnetic and electrostatic 
fields tend to cause the mercury vapor to break 
down, are detrimental to tube life and make 
proper operation difficult. Consequently, the tube 
should be isolated from such fields as exist 
around atransmitter or other similar equipment. 


6894 


x 

4 

=z 

bh 

ie) 

ees 
NOTE: These dimen- 
sions reflect standard 
= pal manufacturing __ toler- 
aoe ances. They should not 


be made the basis for 
purchase specifications 
unless checked with 
Eitel-McCullough, Inc. 


ACS100L 


QUICK-HEAT 
POWER TETRODE 


The Eimac 4CS100L is a metal-ceramic power tetrode with a quick-heating 
cylindrical cathode intended for use in portable and mobile transmitters. 
Power output 3 db down from normal is available within one second after 
the application of rated heater voltage. Tube operationin approximately 150 
milliseconds can be obtained by using a built-in control diode and a mini- 


mum arnount of additional circuitry. 


The conduction cooled 4CS100L has a maximum plate dissipation rating of 
100 watts and may be operated at frequencies up to 250 megacycles. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Oxide-coated, directly heated Min. 
Heating time (rated filament voltage) 1 
Heating time (at 6.2 volts) = (4f- - 
Heater: Voltage (See ‘Application )yii—1—- = - 
wurrent) (Ei=2; 1. Vous re a beets 6 7.15 
Absolute Maximum Filament Voltage for fast 


warm-up (See “‘Application’®?) - - - 6.2 
Amplification Factor (grid toscreen) - - - 10 13 
Transconductance (Ib=150 ma) - - - - - - 20,000 


Direct Interelectrode Capacitances, Grounded Cathode: 


Input Bap ante raed he ss Si eg Gell Rs ty 
QOutput*®:) sw eh ee ge Ben ee 
Feedback eh Rs ak) en (ee ee 


Control Diode Ratings: 
Plate Resistance (Id=0.01A, Ec=Ov) -i/ - 
(Id=0.01A, Ec= —40v) - - 
Plate Dissipation (Maximum) meet agen 
DC Plate Voltage (Maximum) a ae 
DC Plate Current (Maximum) i eae ale 


MECHANICAL 


Base ha ei ok see” gi ee 
Recommended Socket = a ine 
Operating Position - - - - - - = 
Maximum Operating Temperatures; 
Ceramic to Metal Seals ph Toe 
Anode Core -=- = = = = = - = 
Cooling 
Maximum Over-all dimensions: 
Height tk ee ee, a 
Width a! CES AE OSE ah. Oe. oe 
Net Weight <i ie eee Te ee 
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Max. 


seconds 
second 


volts 
8.10 amperes 


volts 


umhos 


26.0 pf 
hd eal) 
0.05 pf 
*When mounted on a metal chassis, approximately 6.0 pf anode-to-ground capacitance is added 
to this value. 
Frequency for Maximum Ratings - - - - - - 


250 Mc 


i) = LOO Rahn S 
- »- 1600 ohms 
0.5 watts 
150 volts 
20 mA 


Special 9-pin 
Eimac, SK-660 
Any 


ASUS: 
Zou 
Conduction 


2.464 inches 
1.728 inches 
4 ounces 


oath dnt 4CS100L 


RADIO-FREQUENCY TYPICAL OPERATION 
LINEAR AMPLIFIER 


Class AB, (Single Sideband Suppressed-Carrier Operation) 


DC Plate Voltage - - 1000 1500 2000 volts 
DC Screen Voltage - - 400 400 400 volts 

MAXIMUM RATINGS i 

DC PLATE VOLTAGE - 2000MAX. VOLTS DC Grid Voltage! - - —33 —33 —33 volts 

DC SCREEN VOLTAGE - 400 MAX. VOLTS 2&0 Signal DC aufeca pea ae 

ee Les CORE a Te rdeek DC Plate oucant UN's 150 150 140 a 

PLATE DISSIPATION - **100 MAX, WATTS DGisereen tea ph 5 4 OMA 

SCREEN DISSIPATION - 8 MAX, WATTS Peak RF Grid Voltage* - yay’ Aaa 
Plate Input Power - - 145 220 280 watts 
Plate Output Power - 6) Wl 2am LT Sovwatts 

* Approximate values Two-Tone Average DC 

lAdjust grid bias to obtain listed zero-signal Plate Current - - Oe Ot oy Eee 

plate current Two-Tone Average DC 

**With adequate heat sink contact Screen Current - - 3 3 3 mA 

Se ssesensnnssuresnnsnssssne-seeen 

RADIO-FREQUENCY TYPICAL OPERATION 

LINEAR AMPLIFIER 

Piatra ECan opditions) DC Plate Voltage - - 1000 1500 2000 volts 

MAXIMUM RATINGS DC Screen Voltage - - 400 400 400 volts 

DC PLATE VOLTAGE - 2000 MAX, VOLTS DC Grid Voltage! - - -—33 —33 —33 volts 

DC SCREEN VOLTAGE - 400 MAX, VOLTS Zero-Signal DC 

DC PLATE CURRENT ‘= + 200 MAX, MA Plate Current - - 30 30 30 mA 

PLATE DISSIPATION ~- **100 MAX. WATTS DC Plate Current- - 5) So 95 mA 

SCREEN DISSIPATION’ - 8 MAX. WATTS DC Screen Current* - 0 0 0 
Peak RF Grid Voltage P24 AQ orieavelts 
Plate Output Power - LOGL) h7owrs0iw atts 


* Approximate values 

1Adjust grid bias to obtain listed zero-signal 
plate current 

**With adequate heat sink contact 


TYPICAL OPERATION (Sinusoidal wave, two tubes) 
AUDIO- FREQUENCY AMPLIFIER 


OR MODULATOR DC Plate Voltage - - 1000 1500 2000 volts 
Class AB] DC Screen Voltage - 400 400 400 volts 
DC; Grids Voltage! —)— "= 337°--33 —33 volts 
MAXIMUM RATINGS (per tube) Zero Signal 
DC PLATE VOLTAGE - 2000 MAX. VOLTS DCU PIS GET TENE nbO® 608 © 60 ma 
DC SCREEN VOLTAGE - 400 MAX. VOLTS — yyax, Signal 
DC PLATE CURRENT - 200 MAX. MA - m 
PEATE DISSIPATION: —**100-MAX, WATTS - \g57 Soup ania mammals ga 70 
SCREEN DISSIPATION - 8 MAX. WATTS roe Cesar rive irate ky MIN Slee Avan 
Effective Load, 
Plate to Plate - - 4700 8600 13800 ohms 
* Approximate values Peak AF Grid input 
lAdjust grid bias to obtain listed zero-signal voltage* (per tube) - 24 24 24 volts 
plate current Driving Power ~ os 0) 0) O watts 
**With adequate heat sink contact Max. Signal 


Plate Output Power - 130 250 370 watts 
ae 
NOTE; “‘TYPICAL OPERATION” data are obtained by calculation from published characteristic 
curves, No allowance is made for circuit losses of any kind. Adjustment of the rf grid drive to 
obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is 
assumed. If this procedure is followed there will be little variation in Output power when tubes 
are changed, even though there may be some variations in grid and screen currents. The grid and 
screen currents which result when the desired plate current is obtained are incidental and vary 
from tube to tube. These current variations cause no difficulty so long as the circuit maintains the 
correct voltage in the presence of the variations in current. If grid bias is obtained principally by 
means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when 
the correct rf driving voltage is applied. 


4CS100L Sah ae 


APPLICATION 


MECHANICAL 


MOUNTING 


The 4CS100L may be mounted in any position pro- 
vided that the anode beryllium oxide insulator is 
properly mated to an adequate heat sink. A heat- 
conducting socket, such as the Eimac SK-660, 
or a socket having equivalent characteristics, is 
required. The screen must be by-passed by the 
Eimac SK-665 capacitor. This capacitor also in- 
cludes a provision for a dc connection to the 
tube’s screen ring. There is no pin connection 
On the tube base for a screen connection. 


COOLING 


Maximum ratings for the 4CS100L depend on 
adequate conduction cooling to maintain all tube 
and seal temperatures at 250°C or below. Maxi- 
mum anode dissipation depends on intimate mat- 
ing of the BeO anode insulator to an adequate 
heat-sink. A conductive lubricant is suggested 


ELECTRICAL 


HEATER OPERATION 


With the rated heater voltage of 2.1 volts applied, 
the warm-up time is approximately 1 second for 
power output 3 db down from normal. Approxi- 
mately 2 seconds are required for full output 
power. The heater voltage must be maintained 
within +5% of its rated value to minimize vari- 
ations in performance and to obtain maximum 
tube life. 


However, the warm-up time may be reduced to 
approximately 0.15 second by applying overvolt- 
age to the heater for a short period of time, as 
controlled by the control diode, andthen switch- 
ing to rated heater voltage when the cathode has 
reached normal operating temperature. Over- 
voltage must be limited to 3 times nominal 
(Ef=6.2 volts maximum), for the proper length 
of time. This feature permits ‘‘push-to-talk’’ 
Operation, of portable and mobile equipment 
with significant extension of battery life. 


CONTROL DIODE OPERATION 


Extreme caution must be taken to insure that 
heater overvoltage is not applied beyond the 
time at which the cathode reaches operating 
temperature, since the voltage used is sufficient 
to destroy the cathode. Proper operation willbe 
insured if overvoltage is removed when control 
diode anode current reaches 65% of its steady 
State Operating value. 


The control diode built into the tube is designed 
specifically for sensing cathode temperature, 
and incombination with a properly designed relay 
circuit will allow overvoltage for a short period 
followed by a switch to normal voltage. Since the 
control diode section of the tube is intended for 
dc switching use only, the control diode anode 
polarity should not be made negative with respect 


to insure proper seating of the BeO insulator to 
the heat-sink. Tube temperatures can be ex- 
pected to run up to 120°C above the beryllia-to- 
heat-sink surface temperature. 


Base cooling is also by conduction through the 
Eimac SK-660 socket (or equivalent). To insure 
proper cooling, tube temperatures should be 
monitored with temperature sensitive lacquer 
or by some other means in any new installation, 


VIBRATION 


This tube is capable of satisfactorily withstand- 
ing ordinary shock and vibration, such as en- 
countered in normal operation and handling. The 
tubes will function well in portable, automobile 
and truck mobile installations or similar envir- 
onments. 


to the cathode. A typical simplified control cir- 
cuit is shown; more sophisticated, fail-safe 
circuits can be used. 

In any application, the actual circuit details will 
depend on such factors as the operating time of 
the relay used and the degree of overvoltage used 
initially. It is recommended that the Power Grid 
Tube Marketing, Eitel-McCullough, Inc., San 
Carlos, California be contacted for assistance 
in the use of the Eimac 4CS100L, in applications 
requiring the use of heater overvoltage. 
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CONTROL-GRID OPERATION 


The grid dissipation rating of the 4CS100L is0.5 
watts and precautions should be observed to avoid 
exceeding this rating. The 4CS100L is a high 
transconductance tube requiring low drive volt- 
age for full power output. The design features 
which make this tube capable of maximum power 


operation with low grid drive also make it neces- 
sary to avoid drawing significant grid current. 
Although the tube was designed primarily for 
Class AB, operation, it may beusedfor Class C 
applications if the above control grid precau- 
tions are carefully observed. 


SCREEN-GRID OPERATION 


The maximum rated power dissipation for the 
screen grid is 8 watts, and the screen input 
power should be kept below that level. The pro- 
duct of the peak screen voltage and the indi- 
cated dc screencurrent approximates the screen 
input power except whenthe screencurrent indi- 
cation is near zero or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the dc screen 
voltage. 

Protection for the screen can be provided by an 
overcurrent relay and by interlocking the screen 
supply so that the plate voltage must be applied 
before screen voltage can be applied. 

The screen current may reverse under certain 
conditions, and produce negative current indica- 
tions on the screen milliameter. This is anormal 
characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind, sothat the correct operating 
voltage will be maintained on the screen under 


PIN No.1 &5 CONTROL DIODE ANODE 


PIN No. 3&7 CONTROL GRID 
PIN No. 2,4,6,8 HEATER CATHODE 


CENTER PIN— HEATER 


ANODE 


SCREEN GRID 
(CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY) 


all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor 
or shunt regulator connected between screen and 
cathode and arranged to pass approximately 15 
milliamperes per connected screen. Anelectron 
tube series regulator can be used only when an 
adequate bleeder resistor is provided. 

A screen by-pass capacitor such as the Eimac 
SK-665 may be used. Connection to the screen 
is made to the contact on the SK-655 or to the 
screen ring on the tube. 


PLATE OPERATION 


Connection to the anode may be made at the top 
cap or to the tapped holes onthe anode “‘saddle.”’ 
The maximum plate-dissipation rating for the 
4CS100L is 100 watts. Plate dissipation may be 
permitted to exceed the maximum rated value 
if rated core and seal temperature is main- 
tained. 

The maximum rated plate voltage for Class AB, 
operation at frequencies up to 250 megacycles 
is 2000 volts. 


SPECIAL APPLICATIONS 


If it is desired to operate this tube under condi- 
tions widely different from those given here, 
write to Eitel-McCullough, Inc. for information 
and recommendations, 


DIMENSIONS IN INCHES 
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) RADIAL-BEAM 


POWER TETRODE 


The Eimac 8173/4W20,000A is a high-power, water-cooled transmitting tetrode having a 
maximum plate dissipation rating of 20 kilowatts. This tube will operate efficiently as a power- 
amplifier at frequencies up to 250 Mc. A single 8173/4W20,000A operating as a television visual 
r-f amplifier will deliver a synchronizing power output of 26 kilowatts at 216 Mc., with a 5-Mc. 
bandwidth. 


The coaxial terminal arrangement of the tube is ideally suited for use in cavity circuits. 
The cathode is a unipotential thoriated tungsten cylinder of rugged construction, heated by electron 
bombardment. 


GENERAL CHARACTERISTICS 


>» ELECTRICAL 
Cathode: Unipotential, thoriated tungsten. Heated by electron bombardment. 
DC Voltage - - - . . - 1300 to 1500 volts 
DC Current - : - - - . 1.7 to 1.9 amperes 
Filament: Thoriated Tungsten, Helical 


Voltage (See Page 2) - - - - 10 volts 
Current (without cathode bombardment) 30 amperes 
Current (with cathode bombardment)  - 25 amperes 
Maximum allowable starting current — - 50 amperes 
Direct Interelectrode Capacitances (Grounded-Grid) 
Plate-Cathode : ss be . 0.4 to 0.6 upf 
Input - - - - - - - 75 to 87 puf 
Output - - - - - - 21 to 25.5 ppf 
Screen-Grid Amplification Factor (Average) - - 5.5 
O Transconductance (I,—6.6 A.,E,=3.0 kV., E..=1200 V.) 75,000 umhos 


» MECHANICAL 


Base - - - - - - - - - - - aston - Special, Concentric 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - : - - Water and Forced Air 
Maximum Over-all Dimensions 
Length (IncludingTubing) - - - - - . - - - 15 inches 
Diameter (Anode) - - . - - - - sak az - - 5.03 inches 
Net Weight - - - - - . - - . ; - - - 7.6 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
MAXIMUM RATINGS (per tube) Class-B Linear Amplifier—Television Visual Service 
(Per tube, 5-Mc. Bandwidth up to 216 Mc.) 
DC PLATE VOLTAGE - - - - 8 MAX. KY pontkeoteret inti avel 
DC PLATE CURRENT - - - - 15 MAX. AMP oe iabedatte ze A i F “ bi 650 ohms 
PLATE DISSIPATION 4 i t Fr 20 MAX. KW Effective Length of Plate Line - - - - V4 wave 
SCREEN DISSIPATION” - - - - 200 MAX. WATTS DC Plate Voltage - - - - - - 7000 volts ; 
GRID DISSIPATION - - - - 60 MAX. WATTS DC Screen Voltage - : : - - - 1200 volts 
DC Control Grid Voltage - . - - - —I150 volts 
TYPICAL OPERATION DC Plate Current = = a - - - Ae amps 
om DC Screen Current (approx.) - ° - - - ma 
Class-C Telegraphy or FM Telephony (Per tube—220 Mc.) DCH RAR Grid Current (approx) : fj 90% ma 
DC Plate Voltage - - - 5000 6000 7000 volts Peak RF Grid Input Voltage’ - - - - 280 volts 
DC Screen Voltage - - 1200 1200 1200 volts Driving Power (approx.)  - - - - - 500 watts 
DC Grid Voltage - | - - —350 —370 “—400 volts Plate Power Input) -) - mn i: ae ye 
DC Plate Current - - - 3.6 3.6 3.4 amps Plate Dissipation < : 7 7 : 3 2 ni 
NCiScreen Current Useful Plate Power Output - - - - 6 kw 
(approx.)* “= : - 167 167 167 ma Black Level 
DC Grid Current (approx.) - 50 50 50 ma DC Plate Current - : ! = x 4.5 amps 
Peak RF Input Voltage - - 455 475 505 volts DC Screen Current - . - - = : 100 ma 
Driving Power (approx.)* e750) 780 830 watts DC Control Grid Current (approx.)  - - - 45 ma 
Screen Dissipation - - - 200 200 200 watts Peak RF Grid Input Voltage - 2 - fh volts 
Plate Power Input - - — - 18 21.6 23.8 kw as Bu LOPETON Dt ican 1 ene 3 hfe 
ay Plate Dissipation - - - 7.0 8.6 8.0 kw as bascroa ig RE a MEER tin cane 
Useful Power Output - - 2 11.5 13.0 kw UcchntiPowemOutpare ‘ 7 ‘ , Jka Shane 
*The performance figures listed above are obtained by calculation These 216 Mc. typical performance figures were obtained by direct 
from the characteristic tube curves and confirmed by direct tests. measurement in test equipment. The output power is useful power 
The driving power and output power allow for losses associated with measured in a load circuit. The driving power is that taken by the 
practical resonant circuits. tube and a practical resonant grid circuit. These figures are subject 
to variation and in many cases, with further refinement and improved 
P Indicates change from sheet dated 2-1-62. techniques) better performance) might? be) obtained: 
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Note: Typical operation data are based on conditions of adjusting to a specificied plate current, maintaining fixed conditions of grid bias, screen 
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power 
output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is obtained principally 
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable. 


APPLICATION 


Mounting—The 4W20,000A must be mounted ver- 
tically. Base-down or base-up mounting is optional. 

The co-axial contact surfaces provided for connec- 
tion to the filament, cathode, grid, screen, and anode 
are of successively larger diameters to facilitate re- 
moval and replacement of tubes. 

Cavity circuits may be designed around the 
dimensions shown in the outline drawing. At very high 
frequencies the points of contact between the tube 
and the external circuit will be required to carry high 
values of charging current. It is, therefore, essential 
that the contactors make firm and uniform contact 
between the terminal surfaces of the tube and the ex- 
ternal circuit. Particular care should be taken that the 
contactors are not inadvertently forced out of shape, 
and that all contact surfaces are maintained free from 
dust or other foreign matter which would prevent uni- 
form electrical connection. At VHF, poor contact by 
one finger of a multi-finger collet can result in local 
overheating which may damage the tube seals. 

Although contact fingers or slotted collets are often 

made an integral part of cavity circuits, there is some 
advantage to reversing the plan by providing contact- 
finger assemblies which are designed to be clamped 
firmly to the terminal surfaces of the tube itself and to 
make sliding contact with the cavity as the tube is in- 
serted. This arrangement facilitates replacement of 
worn or damaged contactors and tends to remove 
incidental local heating from the vicinity of the tube 
seals. Tubes held in reserve for emergency replace- 
ment may be fitted with contact finger assemblies and 
water-line extensions to minimize lost time in making 
changes. 
Cathode Heating Power — The cathode of the 
4W20,000A is a unipotential, thoriated tungsten cylin- 
der, heated by electron bombardment of its inner sur- 
face. Bombardment is obtained by using the cylindrical 
cathode as the anode of a diode. A helical filament is 
mounted on the axis of the cathode cylinder to supply 
the bombarding electrons. A d-c potential of approxi- 
mately 1400 volts is applied between the filament and 
the cathode cylinder, and the recommended cathode 
heating power of 2500 watts is obtained with approxi- 
mately 1.8 amperes. 

The inner filament is designed to operate under 
space-charge limited conditions so that the cathode 
temperature may be varied by changing the voltage 
applied between the inner filament and the cathode 
cylinder. 

For maximum tube life the filament voltage, as 
measured directly at the filament terminals, must be 
reduced after the cathode has reached operating tem- 


perature. The proper filament voltage for a given 
cathode bombardment power may be found in the 
table below. The filament voltage should remain at 
the 10.0-volt value until the cathode has reached op- 
erating temperature, an interval of approximately 
thirty seconds. The filament voltage should be main- 
tained to within 5% of the proper operating value and 
the cathode bombardment power should be held with- 
in plus or minus 100 watts of the recommended value. 


Cathode Bom- 
bardment Power 2000 2250 2500 2750 3000 
Filament Voltage 6.0 5.2 4.3 3.2 2.0 


A cathode bombardment power of 2250 watts is nor- 
mal for average CW conditions. In applications re- 
quiring peak values of cathode current in excess of 75 
amperes the cathode bombardment power may be in- 
creased to a value between 2250 and 3000 watts as 
required. 

Further increases in cathode efficiency will result 
in a decrease in the cathode bombardment power re- 
quirements. The cathode bombardment power supply 
should, therefore, be capable of providing a minimum 
of approximately 2000 watts. 

Caution: It must be kept in mind that the filament 
is at a potential of 1400 volts d-c with respect to 
ground. The filament transformer and voltmeter must 
be adequately insulated for this voltage. 

Grid Voltage Regulation—The practice of design- 
ing grid voltage supplies to maintain adequate regula- 
tion under conditions of varying grid current is par- 
ticularly desirable with the 4W20,000A. Because the 
cathode of the 4W20,000A is a complete cylinder, grid 
temperatures run higher than usual. For this reason, 
even with no excitation, control grid current reversal 
might conceivably be several milliamperes and _ safe 
design should allow for possible peaks on the order of 
100 milliamperes. 

Anode Cooling—The water-cooled anode requires 8 
gallons per minute of cooling water for the rated 20 
kilowatts of plate dissipation. This corresponds to a 
pressure drop of 7 pounds per square inch across the 
water jacket. The inlet water pressure must not exceed 
a maximum of 50 pounds per square inch. 

The outlet water temperature must not exceed a 
maximum of 70°C under any conditions. 


Seal Cooling—The grid and screen tube contact sur- 
faces and adjacent glass and ceramic must be cooled 
by high-velocity air which may be accomplished by 
means of ring manifolds. The quantity, velocity and 
direction of air must be adjusted to limit the maximum 
seal temperatures to 150°C. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION”, POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


The cathode and filament stem also require forced- 
air cooling in sufficient quantity so that the region on 
the cathode terminal opposite the glass of the grid 
terminal seal does not exceed a maximum of 150°C. 
The major portion of this air must be guided along 
the surface of the terminal sleeve. The remaining air 
flows through the nine holes inside the terminal sleeve, 
cools the filament stem and vents through the three 
holes in the tube base enclosed by the outer filament 
spring collet connection. 


Sm 4W20,000A — 


By employing a cathode collet such as is shown in 
the accompanying drawings, the recommended cooling 
requirements will be fulfilled with an air flow of 60 
cubic feet per minute at a static manifold pressure of 
2 inches of water column. 

Air and water flow must be started before fila- 
ment and cathode power are applied and maintained 
for at least two minutes after the filament and cathode 
power have been removed. 
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8188 see 4PR400A .. PM (Performed) ........ OP SK-2210 see SK-2200 OP 
8189 see 4PR1000A . PM GV-850 geri. < Sota OP SK-2216 see SK-2210 OP 
8238 see 3CX3000A1 ¥k us Rela ca ae eer Or: 6. ere a 
ONMeCClIOLS Baers oe = ZO. Oe oe en rs 
eee XS000F | y eeselafaysy OP Y572AL see 8906AL . PL 
8241 see 3CWSO00A1/F1 TT SKES06 ee Gan tae OP Y-690 see 8941 ...... PL 
8244 see 4CW2000A . TET SKSA00 ee eee: OP 
8245 see 4CX250K_ .. TET SK2406 mis Gee ae OP 
8246 see 4CX250K/M TET Sked 1 OUeet ene as ee OP 
8249 see 4W300B_... = TET SKESOO mnie Mey see OP 
8251 see 3CX2500F3 ay SK-50GM te ee OP 
8252W see 4PR60C .. PM SKs5 10 mena ee OP 
8283 see 3CX1000A7 ue SK60GAM Lene OP 
oy i PE Seana tae whe Op 
8321 see 4CX350A_ .. TET SK60 eet et oe OP 
8349 see 4CX35,000C = TET Ske620 meee ee. OP 
8351 see 4CV100,000C Wei SK-620A see SK-620 OP 
8352 see 4CX1000K , TET SK-626 see SK-606 .. OP 
8403 Viele awe mW Ole i w.lele PL SK-630 PP es (A AE OP 
8438 see 4-400A ee tha SK-630A see SK-630 OP 
8533 Sie Weis. = Lele ve. © 6 «lee PL SK-636B see SK-606 OP 
D - Diode OP - Other Products 
PE - Pentode R - Rectifier 
PL - Planar Triode T - Triode 


PM - Pulse Modulator TET - Tetrode 
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EIMAC 


Division of Varian 
San Carlos, California 


EIMAC and JEDEC 
CROSS-REFERENCE LIST 


1973 Varian Associates 


Printed in U.S.A. 


EIMAC/JEDEC CROSS-REFERENCE LIST 


EIMAC to JEDEC g 


EIMAC No. JEDEC No. EIMAC No. JEDECNo. EIMAC No. JEDEC No. EIMAC No. JEDEC No. 
ees Leh Te ae — 3CX5000H3 ..... — AGXTOO0A <u.6: 8168 8156.70) veer 6156 
DESO RO Ue — 3CX10,000A1 ... 8158 AGXIOOOK Mac: 8352 6549)" ib eee 6549 
DEAD OU) eerste klk — 3CX10,000A3 ... 8159 4CX1500A ..... = G7 78s 302 eae 6775 
OLD AO Atma hh be — 3CX10,000A7 ... 8160 4CX1500B ...... 8660 6616") csr eee 6816 
EROA peo 2C39A 3CX10,000H3 .. — 4GXS3000A . Ae... 8169 6884)" x. sce 6884 
2C39WA .... 2C39WA 3CX15,000A3 .. — AGXSO000A” 2.4. 8170 T2112 ee 7211 
PXAOOOA Tce. — 3CX15,000A7 .. — AG 5000) Wee 8909 7457) «oe See 7457 
PXSO000F sa ecko — 3CX15,000H3 .. — 4CX5000R .... 8170W 7609 | ol eeteee 7609 
PES CAU NES tiles, Sh 3024 3CX20,000A3 .. — 4CX10,000D .... 8171 7698>> |e 7698 
BO POUAS gat iitn atk. 592 3CX20,000A7'4. — 4CX10,000J .... — 7815AL eee 7815AL 
EAU tee co or ke 8163 3CX20,000H3 .. — 4CX15,000A .... 8281 , 7815RAL ... 7815RAL 
SEDO 21 Laer = 4-65A. 2.) ee 8165 4GX15,0G0d ...... 8910 7815X 4. ee ee 7815X 
BaVOUCZ «see Ce: 8164 A-j25A. 4D21 4CX35,000C .... 8349 7815XAL ... 7815XAL 
3CPN10A5 ...... 7815 4-250A\ tLe 5D22 4PR60B ........ 8252 7843 0.44. de 7843 
3CPX100A5 .... 7815R A-400A ee 8438 4PR60C ...... 8252W 7855), ses 7855 
SCPXIDSOOAT -... — 4:400B" (eae 7527 4PR65A ........ 8187 TBS Koco ee 7855K 
AGV30/000Al 04: , 9 — 4-400Ces. eee 6775 QPEAZSA asa: 8247 7855KAL ... 7855KAL 
BCV30.000A3 2. — 4-500A pee — 4PR250C ....... 8248 B905A) 22S 8295A 
3CV30,000H3 .. — A+A000A Wee 8166 4PR400A ......: 8188 

3CV50,000A7 .. — 4CNI5Au ee — 4PR1000A ...... 8189 

3CW2000A7 ... — 4CPX250K 332.4, 8590 4PR1000B ..... = 

3CW5000A3 .... 8242 ACS250Ra rane — 4W300B ........ 8249 

SGWSO000A7 15. = 4CV8000A ..... _ ART SUA ests aka 7034 

3CWS5000F1 .... 8241 4AGV35,000A 2.244 5 AXAT50Gr eae nt ods 8172 

3CWS5000F3 .... 8243 4CV50,000E ... — AXSDO Meee tee _ 

3CW5000F7 ... — ACV50;0003:c222 == 51256 ess 4E27A 

3CW5000H3 ... — 4CV100,000C ... 8351 5-500A) 1 oe) oat at 

3CW5000H7 ... — 4CV250,000A ... — BCX I S00 ANE =e 

3CW10,000A3.. — 4CW800B ..... — 5CX3000A ...... 8966 

3CW10,000H3 . — 4CWS800F ...... _ 6GCOL AAs 6C21 

SEW20,000A1).. ‘— 4CW2000A ..... 8244 OST ee re teeeee 25T 

3CW20,000A3 .. — 4CW10,000A .... 8661 SST Mihai eae 35T SSOGALIias nen 8906AL 
3CW20,000A7 ..  — 4CW25,000A .... — 100TH te. 100TH 8906BAL ... 8906BAL 
3CW20,000H3 . — 4CW50,000E ... — 100TR Uy eee 100TL SSOGX eee 8906X 
3CW20,000H7 . — 4CW50,000J .22 ~ — ATi oe a 8906XAL ... 8906XAL 
3CW30,000H3 . — 4CW100,000D . — + Rees 6549W B90 Tin eee 8907 
3CW30,000H7 . — 4CW100,000E .. — 250RFG.<.2 ey — BOO ioe) Veer 8930 
3CW40,000H3 . — 4CW250,000A ... — 250TH hee 2 es 250TH 212 1c Pe es 8933 
ROMLOUAS eR fuk 7289 4GX125C ae ee _ SHOT Ca eects: 250TL BOS8 s0.0t eee 8938 
ae XOOED Bf on 8250 4CX125F ...... _ O53 sia sa eee 253 89409. eee 8940 
AC MAQOUT aidan st 8961 ACK250R0 ee 7203 25AW i wee bak ibe ~ S941 cepa 8941 
3CX1000A7 ..... 8283 4CX250BC.4.2e 8957 IG4 Ok huge Ie 8576 S942 a ae ees 8942 
3CX1500A7 ..... 8877 4CX250FG ...... 8621 279i Se ene — SO4A Ee it oe nee 8944 
3CX2500A3 ..... 8161 AGX250K eee 8245 290AT Briones — S954. corer 8954 
SCX2500F3. .....'. 8251 ACK250Mee ee 8246 DOA LS We Joys Gam — 8950 0) 'ne 3 eee 8959 
SCX2500H3 2-4. = AGX250RR 7580W B04 7 Hacasseee 304TH BOG0) Dows.4s Gee 8960 
3CX3000A1 ..... 8238 4GX300Ag eee 8167 BOAT IS cae 304TL SOG4 = iyacet oe ee 8964 
3GX3000A7 .... — 440X300 Vanes 8561 VP Ee ANE — SOGE Ac eee 8965 
3CX3000F1 ..... 8239 ACXISUAR eee 8321 450THis eee 450TH BOLT hoes ee 8971 
3CX3000F7 ..... 8162 4CGX350R ees 8322 A50 TiS Maun 450TL SOTA ea ee 8972 
3CX3000H7 .... — AOXS50R Ieee 8904 BIG we ee Ld) 2826 BOTQUM ee Pee oe 8973 
BOX4500A3" 2 ACX600B waa. — 469 tits ae — B74 a ee eee 8974 
BO XAS OOH Ge ie fee 4CX600he eee ~ S8G7A) sede es 5867A BOS0 ge A ee ara 8980 
SCX4A500AT Mere AGCX600 jee ee 8809 eh bes Ribena Reda 6155 

3CX4500H7 ....  — AGXBO0JA | aec:: 8921 


3CX5000A3 .... — 


JEDEC/EIMAC CROSS-REFERENCE LIST 


JEDEC No. EIMAC No. 
BOSSA Gao nae 2C39A 
2C39WA .. 2C39WA 
S| GL AE Bie phat 3024 
£18 Ak fel RY oa te 4-125A 
AEST Ange vie wee 5-125B 
0) 8 Ee ae 4-250A 
Gels et en tse 6C21 
Or Wi ghey te cee 201 
Ab” alk .s 3 bx Oba oe 35T 
OT Foc tins 100TH 
NDOT asenas 100TL 
de] 08 8 Pay pete re 250TH 
15108 fl MSS meg ke 250TL 
Be SR hi iece ca Sin sre 253 
(0 tg ee ee 304TH 
Oe LEME nists se ate 304TL 
Pec PL are < ks) Ze 450TH 
“S100 RS ieee 450TL 
RM ys Sas ak 3-200A3 
RSPR I faci alc std lls 826 
2130 8s ae oe 5867A 
US) See ae 6155 
UPR Pte wien’ nia ds 6156 
Goa OW sy ci = 177WA 
VAT AS ae Sok Aisi 4-400C 
BOIGe Pech se: 6816 
BEB4 ote o ck... 6884 
TSA wee cee 2 4X150A 
F203 ee cae ois 4CX250B 
TACAN I emir 4. 7211 
VOT eon ons ah 3CX100A5 
FAG Lea cele h as 7457 
P52 fe 2 wets.) Sate 4-400B 
POB0W i. cs 4CX250R 
PBOS Fos wee aes 7609 
LOGO eR Gbrachimrars 7698 
TOLD Reece: 3CPN10A5 
LBADAL: jeter 7815AL 
7815R ... 3CPX100A5 
7815RAL ... 7815RAL 
PRI eo ae 7815X 
7815XAL 7815XAL 
Ou wae he = ghee 7843 
LOR tec kc. te 7855 
f BOD ay Gite ts BE 7855K 
7855KAL ... 7855KAL 


JEDEC to EIMAC 


JEDEC No. EIMAC No. 
8158 ... 3CX10,000A1 
8159 ... 3CX10,000A3 
8160 ... 3CX10,000A7 
8161 ..., 3CX2500A3 
SMHS) | ext'ee 3CX3000F 7 
GIGS) Clete. S . 3-400Z 
Oil.O4 MeepetaN tear 3-1000Z 
1 Domees sy 2 cs 4-65A 
S166 iexassw: 4-1000A 
3 | Gia eas sere 4CX300A 
SOS aie 4CX1000A 
UNS oy Are ca 4CX3000A 
BIO AEE 4CX5000A 
BOW Fo). 4CX5000R 
8171 .... 4CX10,000D 
Oli 2 regs rs 4X150G 
OM RoW An Bites Baas os 4PR65A 
poilitstsly eo loot 4PR400A 
S189 kw. 4PR1000A 
8238 .... 3CX3000A1 
Beso te ke. 3C X3000F 1 
8241 .... 3CW5000F 1 
8242 .... 3CW5000A3 
8243 .... 3CW5000F3 
8244 ..... 4CW2000A 
B2AS tah at 4CX250K 
C240 RB eoeee 4CX250M. 
O24 iertadicts 4PR125A 
O248 Dp eea ce 4PR250C 
B24 Oar nis. 4W300B 
BOO Sirte-2 iss 3CX100F5 
B20 tee 3CX2500F3 
fe hs Pa ne 4PR60B 
SAO2VW Meier 4PR60C 
82817... 4CX15,000A 
8283 .... 3CX1000A7 
SOU ches a8 8295A 
Bae) s ts ee 4CX350A 
BAB sa hes sak. 4CX350F 
8349 .... 4CX35,000C 
8351 ... 4CV100,000C 
BSS Meee. 4CX1000K 
BAUS AMES Acens 8403 
BG SO Wide act. cas 4-400A 
8533W 8533W 
8560A\... 2... ... 8560A 
S660AS™ fee: 8560AS 


JEDEC No. EIMAC No 
SOOT masse: 4CX300Y 
B50 Ue eth eee 264 
8590 4CPX250K 
OOOO eve ee « 8596 
862i aera 4CX250FG 
SCOOM eres 4CX1500B 
8661 4CW10,000A 
SA Ob Meerac ders oes 8745 
SM faa ee ae rere 8755 
SWASN Ayes Mek ote 4s 8757 
SROE) ok Aone 4CX600J 
SSO LAM ase» 8847A 
ols W ROWS cts, 3A aerege 8873 
83 Ae sae ae. 8874 
BOLO Picts wie 8875 
8877 3CX1500A7 
C904 series 4CX350F J 
SIUC TE aise e. Une 8906 
SSOGAL base 8906AL 
SOOM ae ita esc. 8907 
BOOST han ig Se 4CX5000J 
8910 4CX15,000J 
COZ Tite rns oe 4CX600JA 
oe pe) Abate neg Pee 8930 
BOSS mw etiey sea 8933 
BOSH cbc: aoa wir ahas 8938 
B94 One tes ers 8940 
SO4 lew, Incense 8941 
8942 Be oa elec. 8942 
BO 4A er, oak ws 8944 
Lake Foe ee ie ee en gs 8954 
OWI Sadcc 4CX250BC 
EAS LOLS Ey 0S Say ee 8959 
SOGOU Mer ne erate 8960 
selon) yee: 3CX400U7 
SSO4S et. sr ane 8964 
(Shel otahs Clave. it ome 8965 
SOCOME en a) 5C X3000A 
SSM metrics Pres 8971 
hee nls in Ae Y 8972 
lobe WGC h Ronis, aoa ead 8973 
SOAP ears ne an 8974 
SOCOM te rag 8980 


Varian Electron Device Group 


Sales Office Locations 


U.S. SALES OFFICES 


Atlanta 

6650 Powers Ferry Rd., N.W. 
Suite 100 

Atlanta, Georgia 30339 

TEL: (404) 955-1397 


Clearwater Branch 

314 South Missouri 

Suite 307 

Clearwater, Florida 33516 
TEL: (813) 446-8513 


Warner Robins Branch 
United Finance Bldg., 
Suite #4 

1600 Watson Blvd. 
Warner Robins, GA 31093 
TEL: (912) 922-2202 


Boston 

400 Totten Pond Road 

Bldg. #1 

Waltham, Massachusetts 02154 
TEL: (617) 890-4560 


Chicago 

205 W. Touhy Avenue 
Park Ridge, Illinois 60068 
TEL: (312) 825-6686 


Dallas 

P.O. Box 689 

558 S. Central Expressway 
Suite 202 

Richardson, Texas 75080 
TEL: (214) 235-2385 


Dayton 

4134 Linden Avenue 
Suite 101 

Dayton, Ohio 45432 
TEL: (513) 258-3930 


AS 7 


Los Angeles 

2901 Wilshire Blvd., 

Suife 102 

Santa Monica, Calif. 90403 
TEL: (213) 828-5588 


New York (Metropolitan) 

25 Route 22 

Springfield, New Jersey 07081 
TEL: (201) 376-6600 


Philadelphia 

306 Fellowship Road 
Mount Laurel, New Jersey 
08054 

TEL: (609) 235-6800 


Phoenix 

7117 Third Avenue, 

Suite 107 

Scottsdale, Arizona 85251 
TEL: (602) 947-5461 


San Francisco 

375 Distel Circle 

Los Altos, California 94022 
TEL: (415) 968-7630 


Syracuse 

6489 Ridings Road 
Syracuse, New York 13206 
TEL: (315) 437-2568 


Washington, D.C. 

4701 Lydell Road 
Cheverly, Maryland 20781 
TEL: (301) 773-7010 


INTERNATIONAL 
SALES OFFICES 


Headquarters 
Varian Export Corp. 
611 Hansen Way 
Palo Alto, CA 94303 
TEL: (415) 493-4000 


Australia 

Varian Pty. Ltd. 

781 Pacific Highway 
Chatswood, N.S.W. 2067 
Australia 

TEL: 411-1277 


Varian Pty. Ltd. 

679 Springvale Road 

North Springvale, VICT. 3171 
Australia 

TEL: 560-7133 


Benelux 

Varian Benelux B.V.'s 
Maassluisstraat 100 
P.O. Box 9158 
Amsterdam, Holland 
TEL: (020) 15 94 10 


Varian Benelux SA/NV 
Avenue Charles Quint 545 
1080 Brussels, Belgium 
TEL: 02/66-20-00 


Brazil 

Varian Industria e Comercio Ltda. 
Avenida DR Cardoso De Melo, 1644 
V. Olimpia 

Caixa Postal 19010-Pinheiros 

04548 Sao Paulo, Brazil 

TEL: 240-1622 


Canada 

Varian Associates of Canada Ltd. 

45 River Drive 

Georgetown, Ontario, Canada L7G 2J4 
TEL: (416) 457-4130 


France 

Varian S.A. 

Quartier de Courtaboeuf 
Boite Postale No. 12 
91401 Orsay 

France 

TEL: 907.78.26 


Germany 

Varian GmbH 

Allacher Strasse 230E 

D-8 Munchen 50, West Germany 
TEL: (089) 81 26 093 


Italy 

Varian SpA 

Via Fratelli Varian 
1-10040 Leini (Torino) 
Italy 

TEL: (011) 996 80 86 


Japan 

Marubun Corporation 

1-1, Nihombashi 
Odemmacho 2-Chome 
Chuo-Ku, Tokyo, 103 Japan 
TEL: (03) 662-8151 


Scandinavia 

Varian AB 
Skytteholmsvagen 7D 
P.O. Box 1099 

S-171 22 Solna 1, Sweden 
TEL: (08) 82 00 30 


Switzerland 

Varian A.G. 
Grienbachstrasse 17 
Postfach 

6300 Zug, Switzerland 
TEL: (042) 31 66 55 


United Kingdom 
and Ireland 
EMI-Varian Ltd. 
Blyth Road 
Hayes 

Middlesex 
England 

TEL: 01-573-5555 


varian 


FRANCHISED DISTRIBUTORS 
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Power Grid Tubes and Related Products 


= 


1 @ 
RG fe 
DIVISION OF VARIAN 


301 Industrial Way 


San Carlos, California 


POWER GRID ELECTRON TUBES AND RELATED PRODUCTS 


EIMAC DIVISION, 301 Industrial Way, San Carlos, California 94070, Tel: (415) 592-1221 


NORTHEAST REGION 


Industrial Components Corporation 
2551 Boston Road 

North Wilbraham, MA 01095 
(413) 596-3854 


A. W. Mayer Company, Inc. 
38 Border Street 

West Newton, MA 02165 
(617) 965-1111 


R&S Electronic Distributors, Inc. 
95 Leggett Street 

East Hartford, CT 06108 

(203) 528-9901 


Summit Distributors, Inc. 
916 Main Street 

Buffalo, NY 14202 
(716) 884-3450 


ATLANTIC REGION 


Allegheny Electronics, Inc. 
800 Chestnut Avenue 
Altoona, PA 16601 

(814) 946-0871 


Argil Electronics, Ltd. 
50 West 17 Street 
New York, NY 10011 
(212) 691-8111 


Barry Electronics Corp. 
512 Broadway 

New York, NY 
(212) 925-7000 


10012 


Calvert Electronics International Inc. 
220 East 23 Street 

New York, NY 10010 

(212) 679-1340 


CAM/RPC Industrial Electronics 
620 Alpha Drive 
Pittsburg, PA 

(412) 782-3770 


15238 


Ceco Communications, Inc. 
2115 Avenue X 
Brooklyn, NY 

(212) 646-6300 


L235 


I.S. Electronics, Inc. 
3178 Nostrand Avenue 
Brooklyn, NY 11229 
(212) 336-7637 


Midway Industrial Electronics, Inc. 
24 Maple Avenue 

Rockville Center, NY 11571 

(516) 764-2400 


Philadelphia Electronics, Inc. 
112 North 12 Street 
Philadelphia, PA 19107 
(215) 568-7400 


State Labs, Inc. 

215 Park Avenue South 
New York, NY 10003 
(212) 677-8400 


Val-Tronics, Inc. 
Penn Park Bldg. 
Pittston, PA 18640 
(al) Osa y 


SOUTHEAST REGION 


ACK Radio Supply Co. of Georgia 
554 Deering Road, N.W. 

Atlanta, GA 30309 

(404) 351-6340 


ACK Radio Supply Co. 
3101 - 4th Avenue South 
Birmingham, AL 35233 
(205) 322-0588 


Capitol Radio Wholesalers, Inc. 
12270 Wilkins Avenue 
Rockville, MD 20852 

(301) 881-2270 


James W. Clary Company, Inc. 
1713 Second Avenue South 
Birmingham, AL 35233 

(205) 322-2488 


Collins Brothers Electronics, Inc. 
4946 Marlboro Pike 

Washington, DC 20027 

(301) 420-4400 


Dixie Radio Supply Co., Inc. 
1900 Barnwell Street 
Columbia, SC 29201 

(803) 235-5333 


Electronic Equipment Company, Inc. 
4027 N.W. 24 Street 

Miami, FL 33142 

(305) 871-3500 


Hammond Electronics, Inc. 
2923 Pacific Avenue 

P.O. Box 21728 
Greensboro, NC 27406 
(919) 275-6391 


Hammond Electronics, Inc. 
1230 West Central Blvd. 
Orlando, FL 32805 

(305) 849-6060 


Hammond Electronics 
1516 Cypress Street 
Tampa, FL 33606 
(813) 253-0104 


Southeast Electronics, Inc. 
1125 Rosselle Street 
Jacksonville, FL 32203 
(904) 356-3007 


Southeastern Radio Supply Co., Inc. 
414 Hillsboro Street 

Raleigh, NC 27603 

(919) 828-2311 


Specialty Distributing Co., Inc. 
763 Juniper Street, N.E. 
Atlanta, GA 30308 

(404) 873-2521 


NORTH CENTRAL REGION 


Amateur Electronics Supply, Inc. 
4828 W. Fon du Lac Avenue 
Milwaukee, WI 53216 

(414) 276-4160 


P.I. Burks Company, Inc. 
842 South 7 Street 
Louisville, KY 40203 
(502) 589-3960 


Deeco, Inc. 

2500 - 16 Avenue, SW 
Cedar Rapids, IA 52406 
(319) 365-7551 


Electra Distributing Co. 
1914 West End Avenue 
Nashville, TN 37203 
(615) 329-3971 


Electronic Center, Inc. 
127 - 3rd Avenue, North 
Minneapolis, MN 55401 
(612) 338-5881 


Graham Electronics Supply, Inc. 
133 South Pennsylvania Street 
Indianapolis, IN 46204 

(317) 634-8486 


NORTH CENTRAL REGION 


(continued) 


Hughes-Peters, Inc. 
4865 Duck Creek Road 
Cincinnati, OH 45227 
(513) 351-2000 


Hughes-Peters, Inc. 
481 E. 11 Avenue 
Columbus, OH 43211 
(614) 294-5351 


Newark Electronics Corp. 
500 North Pulaski Road 
Chicago, IL 60624 

(312) 638-4411 


Olive Electronics, Inc. 
6662 Olive Blvd. 

St. Louis, MO 63130 
(314) 863-7800 


Radio Equipment Company 
625 North 18 Street 
Omaha, NB 68102 

(402) 341-7709 


Richardson Electronics, Ltd. 
3030 North River Road 
Franklin Park, IL 60131 
(312) 456-0600 


S/S Electronics, Inc. 
503 North 7 Street 
Fargo, ND 58102 
(701) 237-5003 


Scott Electronic Supply Corp. 
4040 Adams Street 

Lincoln, NB 68504 

(402) 434-8308 


Shand Electronics, Inc. 
2401 S. Dort Highway 
Flint, MI 48507 

(313) 743-8940 


Stotts-Friedman Co. 
2600 East River Road 
Dayton, OH 45439 
(513) 298-5555 


United Radio, Inc. 


Summit Road & Reinhold Drive 


Cincinnati, OH 45237 
(513) 761-4030 


SOUTHWEST REGION 


Ballard Supply Corporation 
2430 South 900 West 

Salt Lake City, UT 84119 
(801) 486-3081 


Bibbins & Rice Electronics, Inc. 
1008 Clothilde Street 

Morgan City, LA 70380 

(504) 384-2456 


Broadcast Systems Company 
Box 3536 

Albuquerque, NM _ 87110 
(505) 298-3510 


Carlton-Bates Co. 

Box 9649 

Little Rock, AR 72209 
(501) 562-9100 


Dalis Electronic Supply 
917 North 7 Street 
Phoenix, AZ 85006 
(602) 258-8151 


Fistell's Electronic Supply Co. 
1001 Bannock Street 

Denver, CO 80204 

(303) 623-7864 


Guarantee Radio Supply Corp. 
1314 Iturbide Street 

Laredo, TX 98040 

(512) 723-9422 


Henry Radio Company 
211 North Main Street 
Butler, MO 64730 
(816) 679-3127 


Newark-Denver Electronic 
Supply Corp. 

2170 South Grape Street 

Denver, CO 80222 

(303) 757-3351 


Nunn Electric Supply Corp. 
of West Texas 

119 Polk Street 

Amarillo, TX 179105 

(806) 376-4581 


Nunn Electric Supply Corp. 
of West Texas 

1817 - 4 Street 

Lubbock, TX 79408 

(806) 765-5741 


Pueblo Walker Electronics 
100 North Victoria 
Pueblo, CO 81003 

(303) 542-1924 


Radio Parts, Inc. 

1331 Prytania Street 
New Orleans, LA 70130 
(504) 581-5959 


Radio Supply, Inc. 

724 North Hudson Street 
Oklahoma City, OK 73102 
(405) 232-6128 


Ralph's of Lafayette, Inc. 
3004 Cameron 
Lafayette, LA 70501 
(318) 234-4507 


Sherman Electronics Supply, Inc. 
702 San Pedro Avenue 

San Antonio, TX 78212 

(512) 224-1001 


Southern Radio Supply Co., Inc. 
1909 Tulane Avenue 

New Orleans, LA 70112 

(504) 524-2345 


Standard Supply Company 
3424 South Main Street 
Salt Lake City, UT 84110 
(801) 486-3371 


Sterling Electronics, Inc. 
4201 Southwest Freeway 
Houston, TX 77001 
(713) 623-6600 


Walker Radio Company, Inc. 
102 Granite Avenue, N.W. 
Albuquerque, NM_ 87125 
(505) 247-2288 


Walters Radio Supply Co. 
3635 Main Street 

Kansas City, MO 64111 
(816) 531-7015 


Wholesale Electronic Supply, Inc. 
2809 Ross Avenue 

Dallas te (520i 

(214) 824-3001 


Wicks Radio Equipment Co. 
513-515 South Staples Street 
Corpus Christi, TX 78401 
(512) 884-8285 


PACIFIC REGION 


Abacus Electronics, Co., Inc. 
1065 Terra Bella Avenue 
Mountain View, CA 94040 
(415) 961-1500 


Brill Electronics 
610 East 10 Street 
Oakland, CA 94606 
(415) 834-5888 


Broadcast Services, Inc. 
2877 Kalakaua Avenue 
Honolulu, HI 96815 
(808) 533-3877 


California Tube Labs 
1305 - 17th Avenue. 
Santa Cruz, CA 95062 
(408) 475-2939 


Dunlap Electronics 

915 North B Street 
Sacramento, CA 95814 
(916) 444-8070 


Electrical Equipment Co., Ltd. 


832 Queen Street 
Honolulu, HI 96813 
(808) 533-3884 


Ham Radio Outlet 

999 Howard Avenue 
Burlingame, CA 94010 
(415) 342-5757 


Henry Radio, Inc. 

11240 W. Olympic Blvd. 
Los Angeles, CA 90064 
(213) 477-6701 


Honolulu Electronics 
819 Keeaumoku Street 
Honolulu, HI 96814 
(808) 949-5564 


JSH Electronics, Inc. 
8549 Higuera Street 
Culver (City,eG Age 902350 
(213) 559-6900 


Northwest Electronics, Inc. 


730 East First Avenue 
Spokane, WA 99220 
(509) 534-2644 


Robert E. Priebe Company 
2211 Fifth Avenue 
Seattle, WA 98121 

(206) 682-8242 


RPS Electronics, Inc. 
1501 South Hill Street 
Los Angeles, CA 90015 
(213) 748-1271 


United Electronics Wholesale 
328 - 3rd Street, East 

Twin Falls, ID 83301 

(208) 733-7324 


United Radio Supply, Inc. 
123 N.E. 7 Avenue 
Portland, OR 97232 
(503) 233-7151 


Western Radio & TV Supply Co. 
1415 India Street 

San Diego,CA 92101 

(714) 239-0361 


Yukon Radio Supply Company 
3222 Commercial Drive 
Anchorage, AK 99504 

(907) 277-7117 


Zack Radio Supply Co. 
1444 Market Street 

San Francisco, CA 94102 
(415) 626-1444 


ALPHABETIC LISTING 


Abacus Electronics Co., Inc., 1065 Terra Bella Avenue, Mountain View, California 94040 

ACK Radio Supply Co. of Georgia, 554 Deering Road, N.W., Atlanta, Georgia 30309 

ACK Radio Supply Co., 3101 - 4th Avenue South, Birmingham, Alabama 35233 

Allegheny Electronics, Inc., 800 Chestnut Avenue, Altoona, Pennsylvania 16601 

Amateur Electronic Supply, 4828 West Fon du Lac Avenue, Milwaukee, Wiconsin 53216 

Argil Electronics, Ltd., 50 West 17th Street, New York, New York 10011 

Avmar Electronics International Co., 345 Commercial Avenue, Palisades Park, New Jersey 07650 


Ballard Supply Corp., 2430 South 900 West, Salt Lake City, Utah 84119 

Barry Electronics Corp., 512 Broadway, New York, New York 10012 

Bibbins & Rice Electronics, Inc., 1008 Clothilde Street, Morgan City, Louisiana 70380 
Brill Electronics, 610 East 10th Street, Oakland, California 94606 

Broadcast Services, Inc., 2877 Kalakaua Avenue, Honolulu, Hawaii 96815 

Broadcast Systems Co., Box 3536, Albuquerque, New Mexico 87110 

P.I. Burks & Co., Inc., 842 South 7th Street, Louisville, Kentucky 40203 


California Tube Labs, 1305 - 17th Avenue, Santa Cruz, California 95062 

Calvert Electronics International, Inc., 220 E. 23rd Street, New York, New York 10010 
CAM/RPC Industrial Electronics, 620 Alpha Drive, Pittsburg, Pennsylvania 15238 

Capitol Radio Wholesalers, Inc., 12270 Wilkins Avenue, Rockville, Maryland 20852 
Carlton-Bates Co., Box 9649, Little Rock, Arkansas 72209 

Ceco Communications, Inc., 2115 Avenue X, Brooklyn, New York 11235 

James W. Clary Co., Inc., 1713 Second Avenue South, Birmingham, Alabama 35233 

Collins Brothers Electronics, Inc., 4946 Marlboro Pike, Washington, District of Columbia 20027 


Dalis Electronic Supply, 917 North 7th Street, Phoenix, Arizona 85006 

Deeco, Inc., 2500 - 16th Avenue, SW, Cedar Rapids, Iowa 52406 

Dixie Radio Supply Co., Inc., 1900 Barnwell Street, Columbia, South Carolina 29201 
Dunlap Electronics, 915 North "B" Street, Sacramento, California 95814 


Electra Distributing Co., 1914 West End Avenue, Nashville, Tennessee 37203 
Electrical Equipment Co., Ltd., 832 Queen Street, Honolulu, Hawaii 96813 
Electronic Center, 127 - 3rd Avenue North, Minneapolis, Minnesota 55401 
Electronic Equipment Co., Inc., 4027 N.W. 24th Street, Miami, Florida 33142 


Fistell's Electronic Supply Co., 1001 Bannock Street, Denver, Colorado 80204 


Graham Electronics Supply, Inc., 133 South Pennsylvania Street, Indianapolis, Indiana 46204 
Guarantee Radio Supply Co., 1314 Iturbide Street, Laredo, Texas 98040 


Ham Radio Outlet, 999 Howard Avenue, Burlingame, California 94010 

Hammond Electronics, Inc., 2923 Pacific Avenue, P.O. Box 2178, Greensboro, North Carolina 27406 
Hammond Electronics, Inc., 1230 West Central Blvd., Orlando, Florida 32802 

Hammond Electronics, Inc.’, 1516 Cypress Street, Tampa, Florida 33606 

Henry Radio, Inc., 11240 W. Olympic Blvd., Los Angeles, California 90064 

Henry Radio Company, 211 North Main Street, Butler, Missouri 64730 

Honolulu Electronics, 819 Keeaumoku Street, Honolulu, Hawaii 96814 

Hughes-Peters, Inc., 4865 Duck Creek Road, Cincinnati, Ohio 45227 

Hughes-Peters, Inc., 481 East 11th Avenue, Columbus, Ohio 43211 


Industrial Components Corp., 2551 Boston Road, North Wilbraham, Massachusetts 01095 
I.S. Electronics, Inc., 3178 Nostrand Avenue, Brooklyn, NY 11229 


JSH Electronics, 8549 Higuera Street, Culver City, California 90230 


A. W. Mayer Co., Inc., 38 Border Street, West Newton, Massachusetts 02165 
Midway Industrial Electronics, Inc., 24 Maple Avenue, Rockville Center, New York 11571 


Newark-Denver Electronic Supply Corp., 2170 South Grape Street, Denver, Colorado 80222 
Newark Electronics Corp., 500 North Pulaski Road, Chicago, Illinois 60624 

Newport Marine Engineering, 507 Superior Avenue, Newport Beach, California 92660 
Northwest Electronics, Inc., 730 East First Avenue, Spokane, Washington 99220 

Nunn Electric Supply Corp. of West Texas, 119 Polk Street, Amarillo, Texas 79105 

Nunn Electric Supply Corp. of West Texas, 1817 - 4th Street, Lubbock, Texas 79408 


ALPHABETIC LISTING ( cont.) 


Olive Electronics, Inc., 6662 Olive Blvd., St. Louis, Missouri 63130 


Philadelphia Electronics, Inc., 112 North 12th Street, Philadelphia, Pennsylvania 19107 
Robert E. Priebe Company, 2211 Fifth Avenue, Seattle, Washington 98121 
Pueblo Walker Electronics, 100 North Victoria, Pueblo, Colorado 81003 


Radio Equipment Company, 625 North 18th Street, Omaha, Nebraska 68102 

Radio Parts, Inc., 1331 Prytania Street, New Orleans, Louisiana 70130 

Radio Supply, Inc., 724 North Hudson Street, Oklahoma City, Oklahoma 73102 

Ralph's of Lafayette, Inc., 3004 Cameron, Lafayette, Louisiana 70501 

Richardson Electronics, Ltd., 3030 North River Road, Franklin Park, Illinois 60131 
RPS Electronics, Inc., 1501 South Hill Street, Los Angeles, California 90015 

R&S Eléctronic Distributors, Inc., 95 Leggett Street, East Hartford, Connecticut 06108 


Scott Electronic Supply Corp., 4040 Adams Street, Lincoln, Nebraska 68504 

Shand Electronics, Inc., 2401S. Dort Highway, Flint, Michigan 48507 

Sherman Electronics Supply, Inc., 702 San Pedro Avenue, San Antonio, Texas 78212 
Southeast Electronics, Inc., 1125 Rosselle Street, Jacksonville, Florida 32203 
Southeastern Radio Supply Co., Inc., 414 Hillsboro Street, Raleigh, North Carolina 27603 
Southern Radio Supply Co., Inc. 1909 Tulane Avenue, New Orleans, Louisiana 70112 
Specialty Distributing Co., Inc., 763 Juniper Street, N.E., Atlanta, Georgia 30308 
S/S Electronics, Inc., 503 North 7th Street, Fargo, North Dakota 58102 

Standard Supply Company, 3424 South Main Street, Salt Lake City, Utah 84110 
State Labs, Inc., 215 Park Avenue South, New York, New York 10003 

Sterling Electronics, Inc., 4201 Southwest Freeway, Houston, Texas 77001 
Stotts-Friedman Co., 2600 East River Road, Dayton, Ohio 45439 

Summit Distributors, Inc., 916 Main Street, Buffalo, New York 14202 


United Electronics Wholesale, 328 - 3rd Street, East, Twin Falls, Idaho 83301 
United Radio, Inc., Summit Road & Reinhold Drive, Cincinnati, Ohio 45237 
United Radio Supply, Inc., 123 N.E. 7th Avenue, Portland, Oregon 97232 


Val-Tronics, Inc., Penn Park Bldg., Pittston, Pennsylvania 18640 


Walker Radio Company, Inc., 102 Granite Avenue, N.W., Albuquerque, New Mexico 87125 
Walters Radio Supply Co., 3635 Main Street, Kansas City, Missouri 64111 

Western Radio & TV Supply Co., 1415 India Street, San Diego, California 92101 

Wholesale Electronic Supply, Inc., 2809 Ross Avenue, Dallas, Texas 75201 

Wicks Radio Equipment Co., 513-515 South Staples Street, Corpus Christi, Texas 78401 


Yukon Radio Supply Company, 3222 Commercial Drive, Anchorage, Alaska 99504 
Zack Radio Supply Co., 1444 Market Street, San Francisco, California 94102 


8755 


HIGH-MU 
PLANAR TRIODE 


The 8755 is a miniature, ceramic/metal, rugged planar triode for 
advanced airborne and space applications up to 3.0 GHz. 


The 8755 may be used as an amplifier, oscillator, or frequency 
multiplier in the grid- or plate-pulsed mode, as well as a modulator or 
regulator tube. In addition to low interelectrode capacitances, high 
transconductance and amplification factor, the 8755 has an anode 
designed to produce frequency stability, and an arc-resistant 
cathode, both assuring stable, reliable and long-life operation under 
adverse conditions. 


The 8755 is supplied without radiator and may be conduction, 
convection, heat sink, or liquid cooled. Radiators for forced-air 
cooling, permitting an anode dissipation up to 150 watts, can be 
furnished on separate order. 


The 8755 is especially designed for applications where high rf 
pulse power is required. It can also be readily used in switch tube 
applications up to 8 kV dc. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
RT erIeE MVOLLA CCM erate ere tC rete ele ech tee ete he cco MURR EER ee le aes Me ont gh Gcdet 005 BV. 
CorrentMatyOraWOltSictets elete. c\e ere «cc ee Pera s poh carene eer are LOO RA 
Transconductance (Average): 
Ppreetoo mA 200A Vom ayo wi fat, Siete Me os FE thous) a Cuey esa setnvaly 38 mmhos 
PB TIC ALOU A CLOLMAVELAGC tthe coe ete tree cena it oP otcredite eas laiens. s sterait 135 
Direct Interelectrode Capacitances (Grounded Cathode)2 
CAE A Bae i Re a ee Pee eRe eae 9.5 pF 
(Cfo) Pa Ae PaeaNas Gok sn: Ata sched cata LSU ORM TS cf Vetch Oey a Meat 0h Se als 0.06 pF 
OGD RET RT Sey PRMD E Aan G tacts la Bea ata, caret ae Bie cad te acer aa eae 1.05 pF 
Peter MSL AS ite an Betas: isha sos eae ten eT Cher en ol cele reteceh oes re fe AER eee c: One ne -20 V max. 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the results of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment design. 


2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 
thermal expansion of the cathode. 


a 3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Revised 3-31-78) © _ by Varian Printed in U.S.A. 
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MECHANICAL 


Maximum Overall Dimensions: v 
Gn otits tonal eeuete tenes awe wet er en certs ere etka setae Geek enebes Cour macea te teen nl O71 Nn O4 eno mE 
DigM@ter vere rater, ter enst mee tiene: ois ic wit ds tue weaiaiel e eem te. Seehiver er ech tanen O07 Suite 0.04 minty 

NOtWEl Oa ecu Nay Mtoe tik creda ls Suse is nc4e''a ts ar stone cefcapee sl ve Meee en he S00 OZ an OMT 

Operating POStiOn iia aie ain) oc idiis aie sie. sus sinister ce: cance oases) Vaan k ee ee e 

Maximum Operating Temperature: 
Ceramic/MetalSealstmren ics Sh A eS ey hee, ee ey Ol ete 
Anodes Goren pre namstata A eth evc cc soelate ciel s Gieiete ana ah aathe ae Onane (et Mnnu mmm CnRapet nite A UNEME Ds 170m 

Cooling 2.1... eee ee ee eee eee eee ee ee © Conduction, convection, forced-air’ or liquid 

TO rials ei vetstetel sates) s sels ss sale ats) vie) ele a auehs antici pe ionete) meee COAX te Soe cial 


1. Using one of the EIMAC radiators shown on the cooling curves. 


ENVIRONMENTAL 

SOK amie e NOM-ODSTATIN G heat cls et eks wa osu ec sin el aires Seley stance cere meena re et tee 60 G 
Nitra tion moperatin oral] axes’ 95, t0;D0012)) ura cee ie chs sab dada tte) ee eee en ce eae 10 G 
AlGiinde max: (niarsuttably destoned.citcitit) . y.s.ur av -.c usec « ee skeee na ate ee ee OL OOUmEEt 


eaanrreeereeeeeerereeeeeeeeeererer rrr Se SSS SSS SSS SS 


GRID PULSED OR PLATE PULSED AMPLIFIER OR TYPICAL OPERATION 

OSCILLATOR Grid-Pulsed rf Power Amplifier (1182 MHz) 

MAXIMUM RATINGS/ABSOLUTE VALUES DG Plate’ Voltage; > 7 st.cae = en eee ee 1750 Vdc 

Peaks Pilate Currentta.2- ete er rie one 1.0 a 

DC PLATE VOLTAGE DC Grid Voltage: Approxgs: i esc scs reais a oe -20 V 

(GRID PULSED)........... 8000 VOLTS Peak Grid Currentis cower. a eines, ey ee Ure ve 
Filament: Voltage ratyet peas ee tee ntne e 5:6) V 

PEAK PULSE PLATE VOLTAGE Useful Power Output (Approx.)........... 650 w 
(ELATESPULSED) (727.8. tasers 10,000 VOLTS Plate .Effictertcy ie > Seen seers Jere 37% 

DG.GRIDIVOLTAGES see een -200 VOLTS RF sinput Power.) ites i seen os epee rer ee 65 w 

INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE Gali is she ecreee teed eet eee 10 db 
Grid negative to cathode .... -700 VOLTS 
Grid positive to cathode. .... 150 VOLTS 

PULSE PLATE CURRENT >...” 5.0 AMPERES 1. Using one of the EIMAC radiators shown on the cooling 

PULSE GRIDICURREN Tear wees are 2.5 AMPERES Curves. 

PLATE DISSIPATION Sto eives etre 150 WATTS 

GRIDEDISSIPATIT ONE eee 1.5 WATTS 2. For application requiring longer pulse duration and/or 

FREOUENGYea eee eee cane 3.0 GIGAHERTZ higher duty cycle consult the nearest Varian Electron 

PULSE’ DUBATION? fins. .ciee ate 6 psec Tube and Devices Field Office, or the Product Manager, 

DUTY: -FACTOR4, cha sacar -0033 EIMAC Division of Varian, Salt Lake City, Utah. 

a 

PULSE MODULATOR OR PULSE AMPLIFIER PEATE: DISSIPATION: gee .tee eee 150 WATTS 

SERVICE GRID DISSIPATION@.42. 7 ea eee 1.5 WATTS 

PULSE:DURATION2 3:0 8 ode howl ree 6 ps 

MAXIMUM RATINGS/ABSOLUTE VALUES DUTY FACTOR <1 eee aa et pen eee .0033 

CUT SORE MU a. ol anor, areca eae eee 90 

DC PLATE VOLTAGE eta: 8000 VOLTS 

PEAK PLATE VOLTAGE..... 10,000 VOLTS 1. Using one of the EIMAC radiators shown on the 

DEC GRID VOLTAGE Saar -200 VOLTS cooling curves. 

INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 2. For application requiring longer pulse duration and/ 
Grid negative to cathode . . -750 VOLTS or higher duty cycle consult the nearest Varian 
Grid positive to cathode... 150 VOLTS Electron Tube and Device Field Office, or the Pro- 

PULSE CATHODE CURRENT. . 7.5 AMPERES duct Manager EIMAC Division of Varian, Salt Lake 


DC PLATE CURRENT. ...«.. 150 MILLIAMPERES City, Utah. 


8755 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Rie ER USITTON CALs aVOLtS wa ais) ceteue ecasts vie Tepe ere tetera acs we cle, oc 1.20 1.40 A 
PeaOUeMIeaiNe liMereercr ets raclaie wl clets Wrst ew os usp hints sve Me els 8s 60 --- sec. 
Interelectrode Capacitances '(grounded cathode connection) 
SOS tet tee ier Si oe OT Bate bent aM iene iNSuc ne ata Oe Ne ar eee es 8.5 2a1 0S ape 
CEG Ce tom: he cre Ve RSME RR OLEas 5 Jar ty Syeils e sleay 6 0-6 je, 0,0 te, ord --- 0.06 pF 
ED menage eet gest ERROR TU eT ake lace tela tateh c) combe ss) ois ose. scene lo sok, ids 0.9 LZ pe 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance wil! increase from the cold value by approximately 1 pF due to 


APPLICATION 


thermal expansion of the cathode. 


COOLING - The 8755 can be cooled by 
conduction, convection, forced-air or liquid 
cooling. The tube is designed to permit high 
temperature operation up to the limit indicated. 
However, if long life is the prime objective, tube 
terminal and seal temperatures should be kept 
well below 250°C. If forced-air cooling is 
provided, auxiliary air flow, apart from the air 
flowing through the radiator, should be 
provided to cool the tube envelope and other 
tube terminals. 


ae 


FILAMENT 
CATH/FIL 


= oRID 


324 UNF-2A 


Some conduction cooling is always provided 
through the contact terminals. However, these 
terminals usually exhibit poor heat transfer, 
often having a temperature gradient across 
them as high as 50°C. Cooling curves are given 
for the three radiators which are suitable for 
use with the 8755. 


For further details on cooling or other aspects of 
tube operation, refer to EIMAC bulletin #15, 
‘‘Operating Data for Planar Triodes.”’ 


DIMENSIONAL DATA 


eg NS 
MIN, | Max. [REF || MIN. | MAX. 
RAR GEE 1.0205 0 ==y| [Wen | coat ice 
To forao [ooo] -- || 180 | 2032] -- | 
Oe | EER Ls S| EN 
Gg Osos OrnzOsp en ||PSeln [rans (meena 
Fee eae ACO LS NS | RES ONT PP 
fh Pe | 
Fd CaS on | a ET 
PM [0545 [0570| -- || 3.04] i448] -- | 
re [ors | o7es | -- [19.69 | 19.94 | -- 
rR [0.650 | 0.670| -- || 16.51 | 1702] -- | 
rT poze | 0225 | -- |[-s3a | 5.72] -- 
peicsio\ | aco. arr aero 2 a 
OG SES OC | I IK | 
ras [0.590 | 0740] -- [1499 | 18.60] -- | 
rac | 0.760 | 0.ea5| -- || 19.30 [2248] -- | 
rad [0.800] 097s | --|[ 20.32 [e477] --— 


|. REF DIMS. ARE FOR 
INFO. ONLY AND ARE 
NOT REQ'D. FOR IN- 
SPECTION PURPOSES. 

2. (*) CONTACT SURFACE. 

3. ANODE FLANGE IS 
ELECTRICAL CONTACT. 
STUD IS FOR HEAT 
TRANSFER. 
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EIMAC RADIATORS 


103 DIA. HOLE, 2 REQ'D. 


RADIATOR 014653 45 THROUGH TOP FIN 3 
Ny 3 _24UNF-2B 


pie : 


108 DIA. HOLE, 2 REQ'D. 


RADIATOR 158594 145 tuROUGH TOP FIN 


ONLY -24UNF-2B 


@ |o 


RADIATOR 158593 oc: 090 (NOM.) 
-~24UNF-2B 


.090 
This 


ou 


bas 065 (NOM.) ae 
860 
.O65 (NOM.) 


AIR FLOW AT SEA LEVEL (FT9/MIN) 
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COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


MULTIPLY VOLUMETRIC FLOW 
BY INDICATED FACTOR 


CORRECTION FACTOR 


ALTITUDE (THOUSANDS OF FEET) MA-2371 


PLATE DISSIPATION VARIATION WITH COOLING AIR FLOW 


ih Saree 
Panes 
ee 


35 


30 


CONDITIONS: 25°C INLET AIR TEMPERATURE 
RADIATOR INSTALLED HAND TIGHT 
ALL VOIDS FILLED WITH G. E. #6—641 
COMPOUND 
RADIATOR ENCLOSED IN JAN-157 COWLING 


25 


20 


50 ~=660 80 100 120 140 160 180 200 220 240 


PLATE DISSIPATION (WATTS) MA-2370 
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—20 


-40 


GRID VOLTAGE (V) 
| 
ao 
fom) 


—80 


—100 


—120 


~140 


TYPICAL 
CONSTANT PLATE CURRENT 
CHARACTERISTICS 


NEGATIVE GRID REGION 


Er = 6.3V 


PLATE VOLTAGE (kV) 


200ma 


10 


CURVE #MA-—2482 


PEAK GRID VOLTAGE (V) 


160 


—80 


PLATE VOLTAGE (kV) 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Et = 6.3V 


—— PEAK PLATE CURRENT 
PEAK GRID CURRENT 


— AMPERES 
— AMPERES 


6 7 8 g 10 


CURVE #MA-—2395 
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PEAK CURRENT (A) 


11 


10 


TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 


Er = 6.3V 


—— PEAK PLATE CURRENT —AMPERES 
—-- PEAK GRID CURRENT —AMPERES 


&o 


60 


40 


20 


PLATE VOLTAGE (kV) CURVE #MA—2396 


8163 
3-4002Z 


HIGH-MU 
POWER TRIODE 


The EIMAC 8163/3-400Z is a compact power triode intended to be 
used as a zero-bias Class-B amplifier in audio or radio-frequency 
applications. Operation with zero grid bias simplifies associated 
circuitry by eliminating the bias supply. In addition, grounded-grid 
operation is attractive since a power gain as high as twenty times can 
be obtained with the 8163/3-400Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS' 


ELECTRICAL 
Filament: Thoriated Tungsten (see FILAMENT OPERATION) 
RRO AITO er el. sis Iu eas Ge EEN Se So e's has wate 5.0 V 
ODE RE ee ieee SR ce sd i rrr 14.1 A 
Amplification Factor (Average) ..............cesee008 200 
Interelectrode Capacitances (Average)?, Grounded-Grid Connection: 
PAT bee crave 20 en os ee CRN. Bic FSU ha aia 8 iiepr 
ia) COTE Ages ae by Side eC EN aes 4.1 pF 
OLS | cap Rae Nags cl dena me a ds enc coho tl ley rr 0.1 pF 
Mrecquency for MaximuniHatines 7.7. oie... new ess ees 110 MHz 


1. Characteristics and operating values are ased upon performance tests. These figures may change without notice as 
the result of additional data or product refinement. Varian EIMAC Division should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
DELS CMP ROR ele ix hc kelols saeeatane a Pte ate tte ITEE SOUCNE 6 <> 50. ss: dem Win sie deel Baie bie alerwe ole eie ee Male 5 Pin Special 
BR SAT) 0 i satctersrnsshayctn ce ers vga si isthe pve eee citbobecnth tun, prea NLIE TE 6 6 Fg SRS ENT TEES See Oe Be See Drawing 
LY) ete OS CLO bec reer ate oes weereas eet tht a halc hie skeen cia 2 Mt Re a a Vertical, base down or up 
CSCI oe ee a ee en ce Sa tgs oz ios bra Ghitua.c. saca SEG ao Radiation and Forced Air 
Pentel NeasiGalin fs ate CONN SCLOT aan tit. «cuss. ¢ eoertes kane tole S26 Supplied mounted on tube 
Recommended Sock ct: a... eree aes ak <280 Satie irieKelnera ab go Guile Wake dees EIMAC SK-410 
MOeGCOMMonuUesG Lilie Vernier gsi, cn ce tia: U2 ee SI os SAR MORNE EES ol ass a ele ce Sate tts EIMAC SK-416 
Maximum Operating Temperatures: 

Pinte: Seaime mers cers cet se oe ey, oo so See cmt Ac hrage v/ala's be a's Teles Pe See eae 225°C 

BEGRASERAS IY, rose es soe koi  P RAMEN Sis solatel ag ate Ae ecw eee ee ce ns whee eee 200°C 
Maximum Over-All Dimensions: 

LG ee Lt ae Sel or tit tae eC csc Meee tee ot i's We ene PRS Od tinig en eetare aie fo cesubhe ars 5.000 In; 139.7 mm 

& LUE ESSN RTS) Sy WA orate RR ahr dae!, 2 et ay). sae aime en oye Re SPI ae le a PEN 3.562 In; 90.47 mm 

SRN Mts RPE TEL DD FOTOS LINAC We etna Aint ns 24 a ci ak Wes, alates Bae “ai: and execial> he Kuekad datas 7Oz; 198 gm 
(Effective 6-1-77) © 1961, 1967, 1968, 1974, 1977 by Varian Printed in U.S.A. 
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hate 8163/3-400Z 


RADIO FREQUENCY LINEAR AMPLIFIER 
GROUNDED-GRID, Class B 


MAXIMUM RATINGS: 


DG..PEATE. VOTAGE tie cle ane he ck 4000 VOLTS 
DO PLATE: CURREN Tr aisathaes seis eas. 2 cher 0.40 AMPERE 
ELALE DISSIPATION S ia7 cum ca ec is hack vis 400 WATTS 
GRID DISSIPATION cae sdivie Sree baer ya's 5 20 WATTS 


TYPICAL OPERATION (Single-Tone Conditions) 


Plate. Voltagete. s.ieor clei eerie ere. - 3000 Vdc 
Zeroisiguriate Currentis...ceeeet eee 100 mAdc 
Maxssigsriate Currents... -meeiieinete 333 mAdc 
Max Sigs GridiGurrentiv cece 120 mAdc 
Drivingulmped anCeseae dass: Neiccie os sins. <-c 122 () 
Resonant Load Impedance............. 4750 1) 
Max@siguDrivingiPOwetine..smanecs es cas 32 W 
Peak Envelope Plate Output Power...... 655 W 


TYPICAL OPERATION (Minimum Distortion Products) 


Plates VOMAGE Ps yates ctee te eis G)ociswwietaieis ns aie 2000 Vdc 
LEto Sig Plate Current’... eck ailee vale ko 62 mAdc 
Single Tone Plate Current .............. 400 mAdc 
Single Tone Grid Current’ .............. 148 mAdc 
Two Tone Plate Current ................ 265 mAdc 
ThwosponerGarid. Current’ ...4 soe te. eee 87 mAdc 
OnRVINGUMpeCAanCCe nese tee aereter eerie 1124) 
Resonant Load Impedance.............. 2750 1) 
Max: Sig) Driving POWeiin. ee eeee seer 45 W 
Peak Envelope Useful Output Power'.... 445 W 
Intermodulation Distortion Products? ..... -40 dB 


TYPICAL OPERATION (Minimum Distortion Products at 
1 kW PEP Input) 


Plate Voltage vice tie tee tt oc eee 2500 Vdc 
Zero. sigh PiatevCunrentaemeeii aetna ere 73 mAdc 
Single Tone Plate Current .............. 400 mAdc 
single Tone Grid Current’ ........-..... 142 mAdc 
Two Tone Plate Current ................ 274 mAdc 
ihwolonerGrid Currentinsse sees ices 82 mAdc 
Drivinguimpedancer aus se ae e- e 1140 
Resonant Load Impedance............. 3450 () 
Peak Envelope Useful Output Power'.... 560 W 
Maxssigi DrivingiPOwerieeacntc sce ies. cere 44 .W 
Intermodulation Distortion Products? ..... -35 dB 


TYPICAL OPERATION (Minimum Distortion Products 
with Eb=1500 Vdc) 


Plate; Voltage = arouaese corre te. e 3's 1500 Vdc 
ZElOrS|GmrlateiCurrent emer ener eee 46 mAdc 
Single Tone Plate Current .............. 400 mAdc 
singlevione GridyCurrent™... s.aee eee 163 mAdc 
TWwoslone: Grid Gurrentuesenris ccm eaten ae 92 mAdc 
iwoykoneiPlateiGurrentes- sucess eee 265 mAdc 
Driving Impedancees-2-. 262 - Ges oe 109 
Resonant Load Impedance............. 1620 2 
Peak Envelope Useful Output Power'.... 300 W 
Maxe Sigs DrvingieOW Ciencias eres 46 W 
Intermodulation Distortion Products? ..... -37 dB 


1. Approximate value. 


2. Approximate value; referenced against one tone of a 
two equal-tone signal. 
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AUDIO FREQUENCY AMPLIFIER OR 
MODULATOR, Class B 


MAXIMUM RATINGS (PER TUBE): 


DG PLATE VOLTAGE ec ae en cae ey 4000 VOLTS 
DC PLATE CURRENT rane cours eee 0.40 AMPERE 
PLATE DISSIPATION sep ee cacomnget: op toe 400 WATTS 
GRID/DISSIPATION tasens ae, ae eee 20 WATTS 


1. Approximate value. 


RADIO FREQUENCY AMPLIFIER OR 
OSCILLATOR Class C 


MAXIMUM RATINGS: 


DC. PLATE VOLTAGE? ee te eee 4000 VOLTS 
DCYPLATE CURRENT eee, ee oe 0.35 AMPERE 
PLATE: DISSIPATION Jigme aes tie ee 400 WATTS 
GRID ‘DISSIPATION #9212 shoe eee 20 WATTS 


1. Approximate value. 


TYPICAL OPERATION (Sinusoidal Wave, Two Tubes, 
Grid Driven) 


Plate Voltage an. oon vis eee cae oe 3000 Vdc 
Grid Voltage te are hee ee nes 0 Vde 
Zero Sig. Plate: Current) 224 ce. oe. 200 mAdc 
Maxe siga Plate:Gurrenteanrrecit: sees 666 mAdc 
Max. Sig; Gnid'Gurrentita. ces. ue cae. 240 mAdc 
Driving Powers ceuere mene ccd tee aaa 26 W 
Peak af Driving Voltage (per tube)'....... 88 v 
Load Resistance, Plate/Plate ............ 9500 1) 
Max. Sig. Plate Output Power’ ........ 1310 W 


TYPICAL OPERATION 


Plate: Voltage: 24a series te ee ioe 3000 Vdc 
Plate"Currentitcnmacstrs ote s cere 333 mAdc 
Grid Voltage) 2 eee So ieee eee -75 Vdc 
Grid: Currenti vinci recat auare aera eae 130 mAdc 
Peak rf) Grid, Voltage} meyers aenieer ete 187 v 
Grid Driving: Powerle.....-e.:...2 ene: 25 W 
Plate'Outputihowen!, cee ne eee 730 W 


RADIO FREQUENCY AMPLIFIER’, 
Plate Modulated, Class C 


MAXIMUM RATINGS: 


WCAPEATENVOETAGE US epee. ss ce tists 3000 VOLTS 
BesPCATECGURREN Tees eccrine cts « 0.275 AMPERE 
BEAT EDISSIPATION gielgk oie 7 eset 270 WATTS 
Ket TOROISSIPAIT ION (ici. his sitar s Saycle eg 3 hae 20 WATTS 


1. Drive modulation is required with a high-mu triode. 
2. Approximate value. 
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TYPICAL OPERATION 


Plate: Voltage te yee aon sas tase del ottoeae 3000 Vdc 
Plate[Currentinewesshts soo tooo meee ese 245 mAdc 
Grid Voltageteeaent ose ateome cee tea keer -90 Vdc 
GridiGurrent@einees Sate ects Ba oc 100 mAdc 
PeakunteG hidsiVoltage2y.xcicbie asl saya ote « 185 v 
Grid IDiving i POWGIiw eesti Ewch 18 W 
Plate Output POWelrs ween ae cree ere 550 W 


NOTE: In most cases “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and 
confirmed by direct tests. No allowance for circuit losses, either input or output, has been made. Exceptions are 


distinguished by a listing of “Useful” output power as opposed to “Plate” output power. Values appearing in these groups 
have been obtained from existing equipment(s) and the output power is that measured at the load. 


RANGE VALUES FOR EQUIPMENT DESIGN: 


Paimmont Current, at 5.0 VOltS) 2... «5 e.e ss 
Zero Bias Plate Current (Eb=3000 Vdc) .... 
Cut-Off Voltage (Eb=3000 Vdc, Ib=1.0 mAdc) 


©, (6. 0. 0. whe) .e) oh en pe yay tel aliens, vo 


oe) {6 Sete CEE le ewe 6 ea ara” 6 ne as 


Interelectrode Capacitance (Grounded Cathode Connection)! 


RR tee ae it id's spac sah eens ace A EC i 


COT bee Bes sit) si ee eae ited see, . 


PATA ea er, CODY EAR Pe eee es es 


# Se 0 et) el oa e.f.ef Te. her we) Te: ede: erie 


Sa ee eC ee tee Se Le ae ae 


a es) 6g) 6 SO OA O76) Oe €) 8 Le 


6),4, ee © eye 16! :@ a: aed fe) 6 


ea ¢ @ eo. 6 6) 0. 6, SL whys Te ie 0) 6 


S06) eee «6, (6) 46) (6 (eu oh ase A 6 16 


6.0 9.0 pF 
say oO: Sunpis 
34 48 pF 


6.0 93.0 pF 
5:4 17 shasta 
2 Osa pe 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MOUNTING - The 3-400Z must be operated ver- 
tically, base up or down. A flexible connecting 
strap should be provided between the heat 
dissipating plate connector and the external 
plate circuit, and the tube should be protected 
from severe vibration and shock. 

The EIMAC SK-410 Air-System Socket is es- 
pecially recommended for mounting, as the 
contacting clips are made with considerable 
flexibility in order to avoid applying undue 
lateral pressure on the tube pins, to avoid the 
possibility of damage to the base of the tube. 
The tube should always be inserted or removed 
from the socket with a straight-in or straight- 
out motion, and “rocking” the tube in or out of 
any socket should be avoided. 


If a socket other than the EIMAC SK-410 is 
employed, the user should assure himself that 
strong lateral pressure is not applied to the 
tube base pins. Otherwise, even though the base 
of the tube is reinforced, damage to the base 
seals may result. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C. When using the EIMAC SK-410 Air- 
System Socket and SK-416 Chimney, a 
minimum air flow rate of 13 cubic feet per 
minute at a static pressure of approximately 
0.13 inch of water at sea level is required to 
provide adequate cooling at an air temperature 
of 55°C. At higher inlet air temperatures, 
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higher altitudes, or at frequencies above 
30 MHz, the air flow rate must be increased to 
give equivalent cooling. Cooling air must be 
supplied to the tube even when the filament 
alone is on during standby periods. 


CLASS-C OPERATION - Although specif- 
ically designed for class-B service, the 3-400Z 
may be operated as a class-C power amplifier 
or oscillator or as a plate-modulated radio- 
frequency power amplifier. The zero-bias 
characteristic of the 3-400Z can be used to 
advantage in class-C amplifiers operating at 
plate voltages of 3000 volts or below by 
employing only grid-leak bias. If driving 
power fails, plate dissipation is then kept toa 
low value because the tube will be operating at 
the normal static zero-bias conditions. 


FILAMENT OPERATION - The rated filament 
voltage for the 3-400Z is 5.0 volts. Filament 
voltage as measured at the socket, must be 
maintained within the range of 4.75 to 5.25 volts 
to obtain maximum tube life. 

For best tube life the inrush current to the 
filament should be limited to two times normal 
current during turn-on. This will minimize 
thermal stress on the _ thoriated-tungsten 
filament wire, which can cause internal tube 
geometry changes with repeated cycling. 


INTERMODULATION DISTORTION - Typical 
Operating conditions with distrotion values 
included are the result of data taken during 
actual operation at 2 megahertz. Intermodula- 
tion values listed are those measured at the full 
peak envelope power noted. As the driving 
signal level is reduced, distortion products 
remain at the listed value, or better, below 
original peak envelope power level. 


INPUT CIRCUIT - When the 3-400Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is 
recommend in order to obtain greatest linearity 
and power output. For best results with a 
single-ended amplifier it is suggested that the 
cathode tank circuit operate at a ‘‘Q” of five or 
more. 


HIGH VOLTAGE - Normal operating voltages 
used with the 8163/3-400Z are deadly, and the 
equipment must be disigned properly and 


operating precautions must be _ followed. 
Design all equipment so that no one can come 
in contact with high voltages. All equipment 
must include safety enclosures for high- 
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual 
capacitance values within the tube, as the key 
component involved, the industry and the Mili- 
tary Services use a standard test procedure as 
described in Electronic Industries Association 
Standard RS-191. This requires the use of spec- 
ifically constructed test fixtures which effec- 
tively shield all external tube leads from each 
other and eliminates any capacitance reading 
to “ground”. The test is performed on a cold 
tube. Other factors being equal, controlling 
internal tube capacitance in this way normally 
assures good interchangeability of tubes overa 
period of time, even when the tube may be made 
by different manufacturers. The capacitance 
values shown in the manufacturer’s technical 
data, or test specifications, normally are taken 
in accordance with Standard RS-191. 

The equipment designer is therefore 
cautioned to make allowance for the actual 
capacitance values which will exist in any 
normal application. Measurements should be 
taken with the socket and mounting which 
represent approximate final layout if 
capacitance values are highly significant in 
the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely 
different from those given here, write to Power 
Grid Tube Division, Varian EIMAC Division, 
301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 


BOTTOM VIEW 
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MENSIONAL DATA 


‘DIM INCHES MILLIMETERS 
[MIN. | MAX. [REF] [ MIN. | MAX. | REF 
TA [s.000] 5.500. | [127.00] 139.70] | 
[sy ioc EL cm fl IT 
fo [740] .7e0[ | | 1e.80[ 19.30] 
Bev Sd SH ICE 
PF [3.937 | 4.437] | | 100.00] 112.70, 
a ee | rivera [Tg al aan 
Z500| 63.50 | anes 
Pa] 

ry] 

nee 


NOTES: 


1. BASE PINS N ARE SO ALIGNED THAT 
THEY CAN BE FREELY INSERTED IN- 
TO A GAGE 1/4’? THICK WITH HOLE 
DIAMETERS OF 0.204 LOCATED ON THE 
TRUE CENTERS BY THE GIVEN DIM- 
ENSIONS L & M. 


. REFERENCE DIMENSIONS ARE FOR INFO 
ONLY AND ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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HIGH-MU 
POWER TRIODE 


The EIMAC 3-500Z is a compact power triode intended to be usedasa 
zero-bias Class AB2 amplifier in audio or radio-frequency 
applications. Operation with zero grid bias simplifies associated 
circuitry by eliminating the bias supply. In addition, grounded-grid 
operation is attractive since a power gain as high as twenty times can 
be obtained with the 3-500Z in a cathode-driven circuit. 


GENERAL CHARACTERISTICS' 
ELECTRICAL 


FILAMENT: Thoriated Tungsten (see FILAMENT OPERATION) 
A NN aa ca ee ee oes sss A uSiNene fag A ah id isthagingn eee. 5.0 + 0.25 V 
Me mtetie te. OnV O1GS ©. oa) Sera c4 ate hays) pak al a es a oc be 142A 
Pemesicanonw actor (Average) Mega Aa). 2. Maleds Gah .mohene 3 130 
Direct Interelectrode Capacitances (grounded filament)? 
LLU [ETI hs space ee? eel lle otis MERRIE tail soli i pooh aa ak ak ene a 8.3 pF 
EERE CU tS eee Cee Gore i Aude bok ee 0.07 pF 
oO lovee ay ted Fea ie aie a Be ta PB a LA A. ese ma als aio 4.7 pF 
Direct Interelectrode Capacitances (grounded grid)? 
eC em ee a ee TN em kere Re ee eee ee ee ee ee 8.3 pF 
SN Sy Ok le aur call all de cet tne Pere Sh a Spl cite ale mo) i a a te a as te A oe eA 4.7 pF 
TRC COE ee aPC: a ree) Ee eat RE Pg Ee hs nia” i neon pier phe ope O07 pe 
Frequency of Maximum Rating: 
COWS a So OSE SS ae hee SMe et el Sep kee raeme e ee a Oa P 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
result of additional data or product refinement. Varian, EIMAC Division should be consulted before using this information for 
final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 


Maximum Overall Dimensions: 


TE Ree sae satin i) Gh ia ave R i sun ye wake yentoe ct oleace damentenen * 6.10 in; 154.94 mm 
WR CW ie 1 TE FO ay MR SRB al oo Nall ed De) es ie ee * 2 Code nem TLD ai 3.44 in; 87.33 mm 
Rae UGE et Sk 5h Sa eee ne eis ney ee APN Re WAR ARE Cainer ta ae mn 7.0 02; 198.5 gm 
OPT OP OS LULOIN gry cs uielnal hea LOM ABM Bilao A acs abiel ae ioc Bus Vertical, base down or up 
Maximum Operating Temperature: 
Leg) EONS. STEEP chy ae) Oe Pee See ae em A acl, gf Ly PONIES Ne a, Are ee a ee er are ee Minn, Rc 220°C 
HERO STAGE, AEs acs Pitt Ae? >, Putte ap cores Geary PR a TORMPIERO Moree... oo) th cm: (ae iremeere 200°C 
CSO? i eee ee Pe eee Re isc ee Cem Radiation and forced air 
@ Pe es 3 fe, Sets Ts A ee es a acai e teens bee ig okt hey bobr ein ge 5 Pin Special 
(Revised 6-1-77) € 1968, 1970, 1973, 1977 by Varian Printed in U.S.A. 


varian EIMAC division / 301 industrial way / san carlos / california 94070 
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PIA tr ee OE te eee 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 


Class AB»o 


MAXIMUM RATINGS: 


DCI GEIV ORT AGES ve tle etna ees 4000 VOLTS 
PCa AOC EN Lies a0: f5) 6. 6 ache scant oles 0.4 AMPERE 
PUA aA TION were bed won't ui, oifcla 500 WATTS 
GRIDS olBeA TIONG.) swale eo Heels o-5in Mk 20 WATTS 


1. Zener diode positibe bias used at plate potentials of3 kV 
and above. 


2. Approximate value. 


3. Currents listed correspond to SSB, or “two-tone” average 
current at peak of signal envelope. 


4. Single-tone current for 3500 Vdc operation may reach 
this value during short periods of curcuit adjustment 
Only. 


5. Intermodulation distortion products are referenced 
against one tone of a two tone signal. 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

GRID DRIVEN, CATHODE DRIVEN 

Class AB» and C Telegraphy or FM 

(Key-Down Conditions) 


MAXIMUM RATINGS: 


DC PLATE VOLTAGE Aries. te eee 4000 VOLTS 
DC PLATE-CURRENT) 2s fics ou hae ace 0.35 AMPERE 
PLATE; DISSIPATION# gas eee needs 500-WATTS 
GRID-DISSIPATIONS 4. on an nin sere 20 WATTS 


PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


UG PLATE VOLTAGE desires tenance aoe 3000 VOLTS 
GPA TE CURREN Tete ane oiie htc, 0.275 AMPERE 
PLATE DISSIPATION Gre Uae 330 WATTS 
GRID'DISSIPA TION? +). mir ott yee 20 WATTS 


1. Corresponds to 500 watts at 100% sine-wave modulation. 


2. Average, with or without modulation. 


Sak ® (6) BOLO) 6. (0.6. (66 Tee, ele se Lee leh ey eel Suen 


ONES 0158) 0) 160) 6! o Agivis ele 8 eke sella ia ® Jalal lehie: (6) eke 


oes ea) 6) 6. 0) ee) 0) |e eke 6 ie we wwe 8 so a) ele) Ww ie) ia) 0 dite, a, @1leee ale 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Class ABo, Peak Envelope or Modulation Crest 
Conditions 


EIMAC SK-410 
EIMAC SK-406 


Plate Voltage ..... 1500 2000 2500 3000 3500 Vdc 
Cathode Voltage’ . 0 0 OR Om—ed om Vde 
Zero Signal Plate 
Currentaarmeraer 65 ey as {6) 62 53 mAdc 
Single-Tone Plate 

Current, CW34 .. 400 400 400 400 400 mAdc 
Two-Tone Plate 

Cunrenter amie 260 270 280 268 262 mAdc 
Single-Tone Grid 

Cur rent2ieeer secre 130 130 120 108 108 mAdc 
Two-Tone Grid 

Cure Otziee aera 80 80 70 60 58 mAdc 
Single-Tone Power 

IN DU beaters ne 600 800 1000 1200 1400 Ww 
Useful Output Power, 

G\Vion PER ae 330 500 600 740 890 W 


Resonant Load 
Impedance ...... 
Intermodulation Distortion Products> 


1600 2750 3450 4200 5000 2 


SrdvOrde tase -46 -38 -33 -40 -40 db 
StnOrde ies eee --- --- --- -46 -45 db 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Grid Driven 


Plate; Voltageweeers eae 
GridiVoliageper eran ere 
PlateiGuncen terete ts 
GridiCurrenthew eee 
Peak rf (Cathode) (Grid) 
Voltageqier cas soet vee 
Measured Driving Power 
Plate Input Power ...... 
Plate Dissipation ....... 
Useful Output Power ... 


Cathode Driven 


Resonant Load Impedance 4200 5700/4800 5500 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate. Voltage aanieieee. <4. Luanna isda ant eae 3000 
Grid NOltagermiaii..y. soy ae Gal Ae -100 
Plate‘Currentstiem trains Sethe rN uh ea ee 275 
GridiCurieniiewer seca <1 eee fe eee ee 120 
Peak tt Grid: Voltage’ << 0)... 2, ee 200 
Calculated Driving Power...........7... 25 
Plate; Inputs POWerite ac 5 nee eee 825 
Pate DISSHOAtlO Gietns a ea ee 185 
PlatesOutputyROWera 0 panne ee ee ee 640 


1. Approximate value. 


AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB», Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube): 


DGZPRATEWVOLTAGEDS fF aau srs si. « chennts 4000 VOLTS 
CrP PATETGURRENT ti. s. cag ee mets 0.4 AMPERE 
BEA EeOISSIPATION be isms fase tects fe s 500 WATTS 
ROMO IS SIRATILON cracrse ts chet stictreee see eae c 20 WATTS 


1. See zero-bias operation in Application Section. 
2. Approximate value. 

3. Per tube. 

4. Nominal drive power is One-half peak power. 
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TYPICAL OPERATION (Two Tubes) 


PlateOsViollage@scy..c).ujticat isacks Gubyibekeeecsetieysteters 3000 Vdc 
GriGiNn Ota GCL AN Seas suctyapta ke peaked tek aaei Wal actress 0 Vdc 
Zero-Signal Plate Current?............... 300 mAdc 
MaxeSignal:Platel@urrentice aera pee 770 mAdc 
MaxesignalGnid CUMen t= rm a. ees eee 244 mAdc 
Freakin Gridmvollage yrs cr. asters a earls 100 V 
Reakt PrivinGeROwel ctcsrascrsmitsd mel esapeiee tion 25 W 
PlaterInput"Poweretos Saas Seer 2310 W 
Max. Signal Plate Dissipation ............ 890 W 
Plate OutmuUmROWCIT tee aorta ee 1420 W 
Load Resistance (plate to plate) ......... 8600 2 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual measurment. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate voltages is assumed. 
If this procedure is followed, there will be little variation in output power when the tube is changed, even though there 


may be some variation in grid current. The grid current which results when the desired plate current is obtained is 
incidental and varies from tube to tube. These current variations cause no difficulty so long as the circuit maintains the 
correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of agrid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min Max 

Peet. Currents ti. OaCOlLS mites heeds. 50+) <ctarw eee we bu Rie kth 13.5 14.7 A 
Interelectrode Capacitances! (grounded filament connection) 

PUETOAL Sere et ds Sie eee RD Rh SLE NESE od he RSE Syteted hi ores weenie 6.5 10.0.,tep 8 

PEEL TOR Castine Hawt canes ere ere NE PPLE: NG Cog oe ar gn ET aitsenth aiedeaes --- 0.18 pF 

ROCCO ROME ire) Aer Ort ose CPR In es RNS Sin, cong MU Geigedce Baie) VL 4.2 5.2 pF 
Interelectrode Capacitances! (grounded grid connection) 

RG DLGS mace hey Reeat tle eetrenat soa eu tons eek itm a valid CA na Pe i SP Ee 6.5 10:0) “FOF; 

EBS Oy RT a UO ig Beta cl el Sune bale atl chat co ieee eae ood UP Dk ed eli 4.2 5.2 pF 

PEO ACI  Semea sr SPed pete PL Pe MEE, tere he aan ee Cheb Ris aitlen arial LG eee --- 0.18 pF 
Zero Signal Plate Current: 

bee Oa Gs base OG) remem acre d,. sole 5 kia du stnad © oi. me Awaede Hin ys 90 180 mAdc 


1. In Shielded Fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3-500Z must be operated 
vertically. base up or down. A flexible connec- 
ting strap should be provided between the heat 
dissipating plate connector and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 


SOCKET - The EIMAC SK-410 air system 
socket and SK-406 chimney are recommended 
for use with the 3-500Z. When a socket other 
than the SK-410 is used, provisions must be 
made for equivalent cooling of the base, the 
envelope, and the plate lead. 


If a socket other than the EIMAC SK-410 is 
employed, the user should assure himself that 
strong lateral pressure is not applied to the 
tube base pins. Otherwise, even though the base 
of the tube is reinforced, damage to the base 
seals may result. 


CAUTION-GLASS IMPLOSION - The EIMAC 
3-500Z is pumped to a very high vacuum, which 
is contained by a glass envelope. When 
handling a glass tube, remember that glass is a 
relatively fragile material, and accidental 
breakage can result at any time. Breakage will 


dno 3-500Z 


result in flying glass fragments, so safety 
glasses, heavy clothing, and leather gloves are 
recommended for protection. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal ata temperature below 
225°C. Air-flow requirements to maintain the 
above maximum temperatures are tabulated 
below. (For operation below 30 MHz) 


Base-to-Anode Air Flow 


Anode Pressure 
Dissipation Drop 
(Watts) (inches-H,0) 


The anode of the 3-500Z operates ata visibly red 
color at its maximum rated dissipation of 500 
watts. 

In all cases, air flow rates in excess of the 
minimum requirements will prolong tube life. 
NOTE: Two 3-500Z tubes in a single amplifier, 
chassis mounted, may be adequately cooled by 
use of a fan so mounted as to pressurize the 
space below the sockets. Fans suitable for use 
at or near sea level are Pamotor Model 2000, or 
Model 6500. The Rotron “Spartan” fan (3200 
rpm) is also suitable, as is a #3, 3-inch squirrel 
cage blower (3100 rpm). 

In all cases, the only criteria of proper cool- 
ing is the temperature of the tube seals. Tube 
temperatures may be measured with the aid of 
temperature sensitive paint, spray, or crayon. 
Suitable products are manufactured by the 
Tempil Division, Big Three Industrial Gas & 
Equipment Co., Hamilton Blvd., So. Plainfield, 
New Jersey 07080. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate voltages 
over 3000 since plate dissipation may be 
exceeded. A zener diode placing positive bias 
on the cathode or other constant voltage source 
may be used to reduce zero signal plate current 
at plate potentials over 2500 volts. 


CLASS-C OPERATION -Although specifically 
designed for linear amplifier service, the 
3-500Z may be operated as a class-C power 
amplifier or oscillator or as a plate-modulated 
radio-frequency power amplifier. The zero- 
bias characteristic of the 3-500Z can be used to 
advantage in class-C amplifiers operating at 


plate voltages of 3000 volts or below by 
employing only grid-resistor bias. If driving 
power fails, plate dissipation is then kept to 
a low value because the tube will be operating 
at the normal static zero-bias conditions. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 3-500Z is 5.0 volts. Filament 
voltage, aS measured at the socket, must be 
maintained within the range of 4.75 to 5.25 volts 
to obtain maximum tube life. 

For best tube life the inrush current to the 
filament should be limited to two times normal 
current during turn-on. This will minimize 
thermal stress on the thoriated-tungsten fila- 
ment wire, which can cause internal tube 
geometry changes with repeated cycling. 


CAUTION-HIGH VOLTAGE - Operating 
voltage for the 3-500Z can be deadly, so the 
equipment must be designed properly and 
operating precautions must be _ followed. 
Design equiment so that no one can come in 
contact with high voltages. All equipment 
must include safety enclosures for high voltage 
circuits and terminals, with interlock switches 
to open the primary circuits of the power 
supply and to discharge high voltage 
capacitors whenever access doors are opened. 
Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERMODULATION DISTORTION - Typical 
operating conditions with distortion values in- 
cluded are the result of data taken during actual 
operation at 2 megahertz. Intermodulation 
values listed are those measured at the full 
peak envelope power noted. 


INPUT CIRCUIT - When the 3-500Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q of five or more. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Division, Varian, EIMAC Division, 
301 Industrial Way, San Carlos, California 
94070 for information and recommendation. 
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NOTES: 

|. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


Olmm, ARE GIVEN FOR GENERAL INFO 


| 2. METRIC EQUIVALENTS TO THE NEAREST 
Re 


ONLY & ARE BASED ON | INCH=25.4mm. 
7 3. BASE PINS a ) ARE SO ALIGNED THAT THEY 
CAN BE FREELY INSERTED INTO A GAGE 
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TYPICAL CATHODE DRIVEN (GROUN- 
DED GRID) AMPLIFIER CIRCUIT FOR 
TWO 3-500Z TUBES 


C-1--250 pF, 4.5 kV (Johnson 154-16). 

C-2--1100 pF, 3 section. Jackson Bros. LE- 
3-4595-380. (M. Swedgal, 258 Broadway, 
N.Y. 10007). 

C-3-500 pF, 2.5 kV mica. Sangamo H-5347. 

C-4--.001 uF, 5kKV. Centralab 858S-1000. 

C-5, C-6--500 pF, 10 kV, TV “door knob” 
capacitor. 

C-7 thru C-10--.01u.F, 600V ceramic capac- 
itor (Centralab DD-103). 

C-11, C-12--.01 uF, 1.6 kV ceramic capac- 
itor (Centralab DD16-103). 

C-13, C-14--.01 pF, 600V ceramic capac- 
itor (Centralab DD-103). 

C-15 thru C-17--.01 uF, 1 kV mica capac- 
itor (Sangamo H-2210). 

M-1--500 mAdc. 

M-2--1000 mAdc. 

RFC-1--50 wH. 14 bifilar turns #10 AWG 
enamelled wire wound on ferrite core, 
5inches long, '2 inch diameter. (Permag 
Central Corp., 1213 Estes Avenue, Elk 
Grove Village, IL 60007; Catalog #S- 
206-Q1). Notch core with file and break 
to length. 

RFC-2-100 wH, 1 Adc. 112 turns #26 AWG, 
spacewound wire diameter on 1” diam., 
6” long ceramic from (Centralab X- 
3022H insulator). Series resonant with 
terminals shorted to 24.5 MHz. 


B+ 2500 V.D.C. 


HIS V.A.C. VOX CONTROL 


RFC-3--1.7 wH, 1 Adc. 20 turns #26 AWG 
wound on 100K, 2W resistor (J.W. Miller 
RFC-144). 

RY-1--VOX operated SPST relay. Ener- 

gized when transmit. 
PC-1, PC-2--Three 100 ohm, 2W carbon 
resistors in parallel. Three turns #14 
AWG, 12" diam., %” long in parallel with 
resistors. (Equivalent: Ohmite P-300 
reduced to 3 turns). 

J-1, J-2--Coaxial receptacle. UG-58A/U, 
for type N connector. 

T-6--5 V at 30 amp. Chicago-Stancor 
P-4648. 

X-1, X-2--EIMAC SK-410 socket and 
EIMAC SK-406 chimney. 

B-Blower--13 cubic feet at 0.2 inch back 
pressure. Use #3 impeller at 3100 rpm. 
(Ripley 8472, Dayton 1C-180 or Red- 
mond AK-2H-01AX). 


CATHODE CIRCUIT COMPONENTS: 


T-1 (10 meters)--0.15 H.4 turns #14 AWG 
on '2-inch form, ’2-long. Parallel capac- 
itance: 200 pF, 1 kV silver mica capaci- 
tor. Resonant at 28.7 MHz. 

T-2 (15 meters)--0.15 uwH, same as T-1. Re- 
sonant at 21.3 MHz with 470 pF, 1 kV 
silver mica capacitor. 

T-3 (20 meters)--0.31 wH. 6 turns #14 AWG 
on '2-inch form, 12-inch long, slug tuned 
(National XR-50). Resonant at 14.2 MHz 
with 470 pF, 1 kV silver mica capacitor. 

T-4 (40 meters)--0.31 wH, same as T-3. Re- 
sonant at 7.2 MHz with 940 pF. (Two 470 


J2 


+ 


Ga) Tes 
—7 PLATE a 


GND. TO 
POWER SUPPLY 
CABINET 


pF 1 kV silver mica capacitors in par- 
allel). 

T-5 (80 meters)--1.3 4H. 13 turns #18 AWG 
on '2-inch diameter form, %-inch long, 
slug turned (National XR-50). Resonant 
at 3.8 MHz with 940 pF, same as T-4. 


PLATE CIRCUIT COMPONENTS (for 
plate potential of 2500 Vdc), Ry,=17250): 


The 10, 15 and 20 meter inductor (Ly) 
may be 10% turns #8 AWG copper wire (or 
3/16” tubing) 2” diam., 3” long. Ten meter 
tap is 5% turns from plate end; 15 meter tap 
is 74 turns from plate end. The 40-80 meter 
coil (Lg) may be 16 turns #10 AWG, 21%” 
diam., 4” long. 40 meter tap is 8 turns from 
junction with coil L-1. 


S-2--Single pole ceramic switch, high vol- 
tage 30° index. Radio Switch Corp. 
Model 86-A. 


NOTE: For additional data on plate circuit design, 
write for Amateur Service Bulletin #30, ‘‘Pi 
and Pi-L Networks for Linear Amplifier 
Service’’. 


NOTE: B- of power supply is floating and grounded 
only through plate meter M2 and the 50 ohm 
safety resistor. Cabinet of power supply should 
be grounded to amplifier cabinet as safety 
measure. 


© 


The EIMAC 8877/3CX1500A7 is a rugged ceramic/metal power triode 
designed for use as a cathode driven Class AB2 or Class B amplifier, in 
audio or rf applications including the UHF band, or as a cathode driven 
plate modulated Class C rf amplifier. As a linear amplifier, high power 
gain may be obtained without sacrifice of low intermodulation character- 


istics. 


Low grid interception and high amplification factor combine to make the 
8877/3CX1500A7 drive power requirements exceptionally low for a tube of 


this power capacity. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
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1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


(Revised 7-1-75) © 1970, 1971, 1973, 1975 by Varian 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


Printed in U.S.A. 
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MECHANICAL 

Maximum Overall Dimensions: ¢ 
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RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heater:.Currentiatyo.0 (voOltsm 7. eemete.) ic) ech ee se ae ee 0 Dawe loan 
CathodesWarmupYTimestiec ss ewe ete cee eer geen beatae, geet eee at eee 90 --- sec 


Interelectrode Capacitance (grounded grid circuit) ' 
Ch er CMe eo ree Coe eA as aaa Bee eee BM) AM) aie 
OO ee ee an: tl enn ey EN Cees Mise Sa ts Ae Oo 2a eee 
Co) ere Perera rr ey Ste heer in ee RA es er owe See 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 
SR SEE ES TP I ET I EET EE SITES EE IEEE IRIE TSI BEI EDP SEIDEL EESTI SCPE LES PO IEEE ITE BEETLE ES 


RADIO FREQUENCY LINEAR AMPLIFIER Single-Tone Useful Output Power3. .1085 2075 W 
CATHODE DRIVEN Class ABo Resonant Load Impedance....... 1820 2000 Q 
Intermodulation Distortion Products 2 

ABSOLUTE MAXIMUM RATINGS: 3rd Orders... arte. ee -40 -38 dB 
6th-Order*. oc ese eere hee -41 -41 dB 

DGIRPEATELV OLTAGER anata nee 4000 VOLTS 

DCEREATESCURREN lisa nen een 1.0 AMPERE 1. Positive cathode bias provided by zener diode. 

PLATE DISSIPATION Degree ocusmem ree 1500 WATTS 2. The intermodulation distortion products are refer- 

GRIDIDISSI RATIO Niger -mcasntmememen rae 25 WATTS enced against one tone of a two equal tone signal. 


3. Approximate values. 


TYPICAL OPERATION (Frequencies to 30 MHz) TYPICAL OPERATION (220 MHz) 
Class AB2 Cathode Driven, Peak Envelope or Class AB2 Cathode Driven 
Modulation Crest Conditions 

Plate Voltage ie pte wre eee 2500 Vdc 
Plate, Voltage gee.. na.) ee 2700 3500 Vdc Cathode: Voltage ta... . 2 a. eeaiees +8.2 Vdc 
Cathode Voltage ! satay eee: +8,29 48,2 °Vde Plate:Current] ees nee. Cee 1000 mAdc 
Zero-Signal Plate Current 3... 92 182 mAdc Grid‘Current’4i eat 8 Se nee 10 mAdc 
Single-Tone Plate Current.... 740 1000 mAdc Useful Output Power2,.......... 1520 W 
Two-Tone Plate Current ..... 480 675 mAdc Driving Power] syn. . een eee 57 W 
Single-Tone Grid Current3.... 40 74 mAdc PowelGain2 son ee eee 14 dB 
Two-Tone Grid Current3 .... 16 25 mAdc 
Peak rf Cathode Voltage3.... 68 81 Vv 1. Positive cathode bias provided by zener diode. 
Peak Driving Power oie. ta ue 40 64 w 2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER 
Class B Telegraphy or FM 
(Continuous Operating Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


BREN OUTAGES ie cree te’ sus ce 4000 VOLTS 
Parad eeCURREN To ose oye. tine 1.0 AMPERE 
BERET ISOIPATION | ie foe es 1500 WATTS 
SSID SDISSIPATION ogo fers sn ans 25 WATTS 
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TYPICAL OPERATION (88-108 MHz) Measured Values 
Class B, Cathode Driven 


Plate Voltage. ... 2000 2500 3000 4000 Vdc 
Cathode Voltagel2 +9 +12 +15 +20 Vdc 
Plate Current..... TORN. Ome Omer OmaAdc 
Grid Current2, ... 60 58 42 25 mAdc 
Driving Power2... 64 «454. «65s: W 
Useful Power Output? 1330 1670 1960 2600 W 
Efficiency4..... 66.5 66.7 65.5 65.2 % 
Power Gain4 .... 13.2 14.2 14.8 15.3 dB 


1, For measured case, idling anode current was 
set for 10 mAdc. 

2. Approximate. 

3. Approximate, delivered to the load. 

4. For the measured case; may vary from tube to tube. 


RADIO FREQUENCY POWER AMPLIFIER 
Class C - Cathode Driven, Plate Modulated 


ABSOLUTE MAXIMUM RATINGS: 


PremrereVOLTAGE So. a Bias 3200 VOLTS 
Die es eCURRENT 5... ee 0.8 AMPERE 
PeeEEMsSIFATION oo... ca es 1000 WATTS 
PII SIPATION: oe oes ee 25 WATTS 


TYPICAL OPERATION Carrier Conditions, Frequencies 
to 30 MHz, Cathode Driven 


Plate:Voltagomer | xiv sate -cae te 2400 Vdc 
Cathode, Voltage Armen te ee +22 Vdc 
Plate) CUrren tate seat etter ee ee ers 600 mAdc 
Gtid ‘Current tee serene ene eres a ee 45 mAdc 
Plate Load Resistance .......... 2000 Q 
Driving Powers, een tse ss see 41 W 
RlaterOutputi Power eeee aee ee eee 1000 W 
PowerJGaln) ah epee ee ike nip tists 14 dB 


1. Bias may be obtained from a fixed supply of 15.8 
volts in series with a 9.5 ohm resistor. The re- 
sistor & Supply should be bypassed for audio 
frequencies. 

2. Approximate. 

3. Approximate, and driver must be modulated ap- 
proximately 83%. 


APPLICATION 


MECHANICAL 
MOUNTING - The 8877/3CX1500A7 may be 


mounted in any position. 


SOCKET - The grid of the 8877/3CX1500A7 
terminates in the cylindrical grid ring about the 
base of the tube. This may be contacted by 
multiple clips or flexible finger stock. Connec- 
tions to the heater and cathode are made via the 
7-pin base. 


COOLING - The maximum temperature limit for 
external tube surfaces and the anode core is 
250°C. Tube life is prolonged if these areas are 
maintained at lower temperatures. For full 1500 
watt anode dissipation 38.0 cfm of air is required 
at a back pressure of 0.60 inches to hold tube 
temperature below 225°C with 50°C ambient 
temperature at sea level. At frequencies higher 
than 30 MHz, or at high altitudes, the air quan- 
tity must be increased. 


Base-to-Anode Air Flow (sea level) 


Anode Pressure 
Dissipation Drop 
(watts) In./H 0 


Anode 
Dissipation 
(watts) 


Pressure 
Drop 
In./H 0 


Note: 1) Tube mounted in SK-2200 Socket with 
SK-2216 Chimney. 

2) An allowance of 25 watts has been 

made for grid dissipation and 50 watts 
for filament power. 
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ELECTRICAL 


FILAMENT OPERATION - Rated filament 
voltage for the 88773CX1500A7 is 5.0 volts. 
Filament voltage, as measured at the socket 
optimum performance and maximum tube life. In 
no case should it be allowed to deviate from 5.0 
volts by more than plus or minus five per cent. 


INPUT CIRCUIT - When the 88773CX1500A7 
is operated as a cathode driven rf amplifier, the 
use of a resonant circuit in the cathode is recom- 
mended. For best results with a single-ended 
amplifier it is suggested that the cathode tank 
circuit operate at a Q of two or more. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate potentials 
over 3000 volts, since plate dissipation may be 
exceeded. Higher plate voltage may be used with 
the proper protective bias. 


HIGH VOLTAGE - The 3CX1500A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 


and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


INTERELECTRODE CAPACIT ANCE -— \he 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIMENSIONAL DATA 


= 
= 
ie 


| max. | REF || MIN. | 
[A | 3.350 | 3.380 | —— | 
[B_ | 0.810 | 0.820| —— | 
[Cc _ | 1.995 | 2.015 | ~— | 
|0 | 0.438 | 0.562 | —— || 1.13 _| 
pea 0.235 | ee eS. 
[F | 0.000 | 0.040 | — — | 
LG | 1.100 | 1.225 | —— | 
[|H_ | 2.300] 2.425| —— | 
[uy | 3.250 | 3.420| —— | 
[K_| 0.470] 0.530| — — | 
[L_| 0.120 | 0.127 | —— | 
[M_ | 0.056 0.062| ~— | 
[N | —— | ——] 51° | 
(bi SSE 
[R_ | —— | —— | 1.000] 
[ts | 0 20R) as |p 


NOTES: 
|. REF DIMENSIONS ARE FOR | 
ONLY & ARE_NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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POWER TRIODE 


The EIMAC 8877/3CX1500A7 is a rugged ceramic/metal power 
triode designed for use as a cathode driven Class ABg or Class B 
amplifier, in audio or rf applications including the VHF band, or asa 
cathode driven plate modulated Class C rf amplifier. As alinear ampli- 
fier, high power gain may be obtained without sacrifice of low inter- 
modulation distortion characteristics. 


Low grid interception and high amplification factor combine to 
make the 8877/3CX1500A7 drive power requirements exceptionally 
low for a tube of this power capacity. 


GENERAL CHARACTERISTICS' 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
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1 EUG We lee eye eee ee ce ae a rn ee Se oe ere 50,000 nu mhos 
Seema tat .O1 FL acloy. GAVCLAre) hi cane ah eh. cle awe, 8S cat ak oceans. 200 
Direct Interelectrode Capacitance (grounded cathode)?2 

REE Meret eh se) eos ees ce a ks. sit Rand Nor ca eer... 38.5 pF 

et als Re ee 7 ee ee ot ee ee, ok eee ove ee 0.1 pF 

nr ema Rais tein ae EARS oo ), , pe OSPR lens pee tea 10 pF 
Direct Interelectrode Capacitance (grounded grid)? 

VEE ES ARB Ser Ae OP oe we ce Rk ALS 6S it, Ma een ay 38.5 pF 

COSTE Ay CORSE TD RAINE EES URS a "ee Dan A ie RT OP RRO 10 pF 

Pa erate, Sar nant AOR MALE ARS c 8, Gols bas a cack eos 4 highs a 4c mea as Vip bg ediy 

Ree LCL PONT a cn'ccs <1 iy MMMM My BOP Bh es os) Ga into 5 Sho tients toeuw. Mare el as Fyre § ayah 
Frequency of Maximum Rating: 

CNET ls ines iach oe eect ot” OA 6 eet Ae bla EN nn eee eee ee a, eR cee 250 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
result of additional data or product refinement. Varian, EIMAC Division should be consulted before using this information for 
final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic Industries 
Association Standard RS-191. 
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@ 8877/3CX1500A7 


MECHANICAL 


Maximum Overall Dimensions: 


TOTES Leo ee tee env a ee te Mee ap get Teaeaee 
PIIAITIOLOL) ecm re, ont REME Oat os DU 
INGU Were tiem ato c ce AU oe iets thc 
UDSrati nil GSiviQnuame tars Aeimcra in a intr ie cs aa 


Maximum Operating Temperature: 


Ceramic/Metal Seals, Anode Core ..... 
GOLD Omi ge cahe ured co. uth c,h tee ems 
US EASY Bag) A Eis ees) pop tet  Ma a RR a a 


Recommended Air System Socket 


FG TOUD COC CIC), ents, cui eae Tae 
(Groundedi@athode) ier, t.., .6) arte ee 


Recommended Air Chimney 


Gel OU i iemee ets tedce NINE he inl cane Ge 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater Current at. 5: O.volts: yom wn 
Catnode Warmups limegy ale ae eee 


Cn Petraes are a ch Co Le oe 


MGT Os ULL 6 okie phan) Sere. (6 Ske eB! om Oe ee ee 


i) te Mae ane: eet: Ges eee 4.02 in; 102.16 mm 
She, Ban, ANS aay orca la Pee ray a 3.388 in; 85.85 mm 
Ud her sht, Sate tretkne at patie eae eee 25.0 oz; 708.8 gm 
i rs Mes be hy ek Any 
ie a oa dea WLR awl ak EEL CE ee 200° 
ay aba Vee es te Quad Sie eke ee ee ce Forced Air 
shia Ace dyiite sakes wd een ica ta Special 7-pin 
ay ales eRe Ree cur EY bse ct ee ee ee oe SK-2210 
SAP TRE, eat Came Ra eed Aik 24 hs I Ry, of AG a SK-2200 
OAS IMR. LY sp tier ke ak a ae Sah ae rein bee SK-2216 
Min. Max 

Fre AIMS tinal aas ena SP PR eae ae 9.5 11:5 Al 
ADP, 18 ASE ES ss MO tite Unease O 180 --- sec 


AERA Yh oti oe NR We 36.0 41.0 pF 
WUE ie Ar eats UE Mn ene eA SEREL. jolt 


--- 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic Industries 


Association Standard RS-191. 


SS SSS SSS SSS SSS SSS 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN Class AB2 


ABSOLUTE MAXIMUM RATINGS: 


DCIPEAT.ESV.O LIA G Ean eee eerens 4000 VOLTS 

DG PLATE CURRENT (oe ..5 wee ieee 1.0 AMPERE 

PLATE DISSIPATION i. cn eae ee ae Ges 1500 WATTS 

GRID'DISSIPATION cae ak 2 gee) ce eee 25 WATTS 
TS ST 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB2 Cathode Driven, Peak Envelope or 
Modulation Crest Conditions 


Plate. Voltad eveignase sateen ck 2700 3500 Vdc 
Cathode: oltage wrasse ane ee +8.2 +8.2 Vdc 
Zero-Signal Plate Current? ....... 92 182 mAdc 
Single-Tone Plate Current ....... 740 1000 mAdc 
Two-Tone Plate Current ......... 480 675 mAdc 
Single-Tone Grid Current? ....... 40 74 mAdc 
Two-Tone Grid Current? ......... 16 25 mAdc 
Peak rf Cathode Voltage’ ........ 68 81 Vv 


Peak Driving Power? ............. 40 64 Ww 


Single-Tone Useful 


OUIPULIROWEIAaa steerer LOSS ZO LOM WW. 
Resonant Load Impedance....... 1820 2000 
Intermodulation Distortion Products? 

SUO#Ordel: scree eee eer -40 -38 dB 

StheOrder saree ee ere -41 -41 dB 


1. Positive cathode bias provided by zener diode. 

2. The intermodulation distortion products are referenced 
against one tone of a two equal tone signal. 

3. Approximate values. 


TYPICAL OPERATION (220 MHz) 
Class AB2 Cathode Driven 


Plate; Voltagezersaceicn rte emrcteiee bier 2500 Vdc 
CathodeaVoltageeerercnencder ee ada een +8.2 Vdc 
Plater Gurrentgeees oso. teins paren ten etre 1000 mAdc 
Grid. @ unremt2e eee eerie ie ere ee cee 10 mAdc 
UsetullOutputiPowere. vote te eee tee 1520 W 
Driving:POWehidae thivactan ae. ar Geena reer 57 W 
Power, Gaintze Per a hais crn coer e tere ier ee 14 dB 


1. Positive cathode bias provided by zener diode. 
2. Approximate value. 


RADIO FREQUENCY POWER AMPLIFIER 
Class B Telegraphy or FM 
(Continous Operating Conditions) 


mA VOLTAGE Wo oe ctuicjete <b oi tveiere 4000 VOLTS 

eR RRENT one a. tlhe ces os 2 1.0 AMPERE 
eee DISSIPATION .”........... 06 oss6 65 1500 WATTS 
PaEROVOSIPATION( 3.0. cso ces v0 eo 20s 25 WATTS 


1. For measured case, idling anode current was set for 
10 mAdc. 

2. Approximate. 

3. Approximate, delivered to the load. 

4. For the measured case; may vary from tube to tube. 


8877/3CX1500A7 bate 


TYPICAL OPERATION (88-108 MHz) 
Measured Values Class B, Cathode Driven 


Plate? Voltage me. a. 2000 2500 3000 4000 Vdc 
Cathode Voltage'»? .. +9 sal abe, +20 Vdc 
Plate Current........ 1.0 1.0 1.0 1.0 Adc 
Cridi Gurrent2nee as oer 60 58 42 25 mAdc 
Driving Power? ...... 64 54 65 78 W 
Useful Power Output® 1330 1670 1960 2600 W 
Efficiencysvaasaenenee 66:5: OO! (at 05:0 BOD: 2 240 
PowernmGalnic sae sar 13.20 lel 42a AC Owe Oo uCies 


RADIO FREQUENCY POWER AMPLIFIER 
Class C - Cathode Driven, Plate Modulated 


ABSOLUTE MAXIMUM RATINGS: 


TYPICAL OPERATION 


Peery EVOL ACA | ole uc.) 21s s20400 2. 0100 3200 VOLTS Carrier Conditions, Frequencies to 30 MHz 

Ponte GLEN, bo ies, s.0 i » ayes © 0's oxose 0.8 AMPERE Cathode Driven 

PE MIERDISOIPAT IONS « cisions cece 2 0c «ois eave 1000 WATTS 

PAI SIPATION 2... 6. cae e cee eee ces 8 25 WATTS Plate: Voltageincweese co ete eee ee te 2400 Vdc 

CathodeVoltagewinn. +, .ecseste: choke hens +22 Vdc 

1. Bias may be obtained from a fixed supply of 15.8 volts PlateRGurrentes wise. 3 Seek eee oa BE ee 600 mAdc 
in series with a 9.5 ohm resistor. The resistor and GridiGurnenizse eae cenit octet abiael. cel aeee 45 mAdc 
supply should be bypassed for audio frequencies. PlateiLoadiResistancence. iq. eat. arc ostors 2000 {) 

2. Approximate. DriVIN GIP OWI oir te teicynysteets st cise els) oapel e 41 W 

3. Approximate, and driver must be modulated approx- Platev@ utput POW eis erste tein 2 45 1000 W 
imately 83%. POWC i Galler scree ete iets ats cons steresienaists ee laarae) 14 dB 

APPLICATION 


MECHANICAL 


MOUNTING - The 8877/3CX1500A7 may be 
mounted in any position. 


SOCKET - The grid of the 8877/3C X1500A7 ter- 
minates in the cylindrical grid ring about the 
base of the tube. This may be contacted by 
multiple clips or flexible finger _ stock. 
Connections to the heater and cathode are made 
via the 7-pin base. 


COOLING - The maximum temperature limit 
for external tube surfaces and the anode core is 
250°C. Tube life is prolonged if these area are 
maintained at lower temperatures. For full 1500 
watts anode dissipation 35.0 cfm of air is re- 
quired at a back pressure of 0.41” H,O hold 
tube temperature below 225°C with 50°C 
ambient temperature at sea level. At -frequen- 
cies higher than 30 MHz, or at high altitudes, 
the air quantity must be increased. 


Base-to-Anode Air Flow (sea level) 


Anode Air Pressure 
Dissipation Flow Drop 
(watts) (CFM) In./H,0 


500 7.9 0.10 
1000 22.5 0.20 


1500 35.0 0.41 

Base-to-Anode Air Flow (10,000 ft.) 
Anode Air Pressure 

Dissipation Flow Drop 
(watts) (CFM) In./H,0 


11.0 
1000 32.5 0.29 
51.0 


Note: 1). Tube mounted inSK-2200 Socket with 
SK-2216 Chimney. 
2). An allowance of 25 watts has been 
made for grid dissipation and 50 watts 
for filament power. 


domme 8877/3CX1500A7 


ELECTRICAL 


FILAMENT OPERATION - Rated filament 
voltage for the 8877/3CX1500A7 is 5.0 volts. 
Filament voltage, as measured at the socket, 
should be maintained at this value to obtain 
optimum performance and maximum tube life. 
In no case should it be allowed to deviate from 
5.0 volts by more than plus or minus five per 
cent ( 5%). 


INPUT CIRCUIT - When the 8877/3CX1500A7 is 
operated as a cathode driven rf amplifier, the 
use of a resonant circuit in the cathode is 
recommended. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q or five or more. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate potentials 
over 3000 volts, since plate dissipation may be 
exceeded. Higher plate voltage may be used 
with the proper protective bias. 


HIGH VOLTAGE - The 3CX1500A7 operates at 
voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must 
include safety enclosures for high-voltage 
circuits and terminals, with interlock switches 
to open the primary circuits of the power 
supplies and to discharge high voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 
MHz, most of the energy will pass completely 


through the human body with little attenuation 
or heating effect. Public health agencies are 
concerned with the hazard, however, even at 
these frequencies, and it is worth noting that 
some commercial dielectric heating units 
actually operate at frequencies as low as the 13 
and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
Wiring effects. To control theWactual 
capacitance values within the tube, as the key 
component involved, the industry and the 
Military Services use astandard test procedure 
as described in Electronic Industries Associa- 
tion Standard RS-191. This requires the use of 
specially constructed test fixtures which effec- 
tively shield all external tube leads from each 
other and eliminates any capacitance reading 
to “ground”. The test is performed on a cold 
tube. Other factors being equal, controlling 
internal tube capacitance in this way normally 
assures good interchangeability of tubes overa 
period of time. Manufacturer’s technical data, 
or test specifications, normally are taken in 
accordance with Standard RS-191. 

The equipment designer is therefore 
cautioned to make allowance for the actual 
capacitance values which will exist in any 
normal application. Measurements should be 
taken with the socket and mounting which 
represent approximate final layout if capaci- 
tance values are highly significant in the 
design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely 
different from those given here, write to Power 
Grid Tube Division, Varian, EIMAC Division, 
301 Industrial Way, San Carlos, Calfiornia 
94070 for information and recommendations. 


8877/3CX1500A7 Sate 


DIMENSIONAL DATA 
| MIN, | Max. | REF | 
| 3.380 | 5.0 


| A_| 3.350] [| —— | 
1B | 0.810 | 0.820] —— || 20.57 
ane ae 


Es 
= 
cS 


METERS 


85.8 


on 


@ 
© 


a 


ANODE 


SSS&KQCa Zz 


feraes Bye ten 


|_MAX. | 
| 85.85 | 
| 20.83 | 
| 51.18 | 
Reson 
[1.02 | 
| 31.12 _| 
| 61.60 | 
| 13.46 | 
| 3.23 | 
eae 
SS 
ee 
fa 


NOTES: 

|. REF DIMENSIONS ARE FOR | 
ONLY & ARE NOT REQUIRED 
INSPECTION PURPOSES. 

2. * CONTACT SURFACE 


3 


R 


3 


3. DIMENSION T APPLIES TO 
ALL BUT CENTER PIN. 


5 — HEATER 
2-3-—4-6-7 CATHODE 
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8873 

8874 

8875 
HIGH-MU 
TRIODES 


Wh 
. 8873 8874 8875 


The EIMAC 8873, 8874, and 8875 are compact external-anode ceramic/ metal triodes intended for use 
in Class AB or C amplifiers in radio-frequency applications. The three types differ only in method of 
cooling and anode dissipation: the anode of the 8873 is designed for conduction cooling and is rated for 
200 watts; the 8875 anode has a transverse cooler for forced-air cooling and is rated for 300 watts; and 

® the 8874 requires axial-flow forced-air cooling and is rated for 400 watts. Grounded-grid operation is 
attractive since a power gain as high as twenty times can be obtained with these types in a cathode- 
driven circuit. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
MEN SLE tne cree is or tees eco dape teh ede vhos sdsmist un py chal on cakessaths nobeene tc oes tome del oe Sidatses 6.3+0.3 V 
EP URCETTS EW TSS PR Tae ITSP aie opti center Re rg hc Se io TE 3.0 A 
EE ACALCTADOLENUIAN CILAXI INUIT igs sas sec sasceccccsdekactscocesarcadereistatsteve vasssteassectedosstatvorott se: +1508N 
Tranconductance, average 
I saa W/E Ws Fee pean gig ag imei ree cae ay i Bt ronan, BA Pe ae Bret ane eee OD ena oP Ee eit 29,000 umhos 


hE Jape Rg eo) ODE Ok en 20.5 pF 

EP ee SIN aaa. 15, hen neehee MAE AS PeeBind hier Zi tly . Jccvmba Seomut! 0.03 pF 

ns ARERR A toi Sa Ae 9 at Gt A ROR ep eps RE a oe ae Se eT eee 6.0 pF 
Direct Interelectrode Capacitances, (grid grounded, in shielded fixture)? 

uae | RSS © Ue aaa nM eet, ¢ Wi Nhe ets oe a 20.5 pF 

MMT eyes eT screen en ccsckea See ue arse cere r en COD eres os Lore dco toes ana kc ee AE ieededl oad Loeneasosvspvebecs 6.0 pF 

Fe ee rao 5 Sie ny CNR MOSER ALPS FORA Cie rs 1 fy CO a eR Vy oe one nen 0.03 pF 

(ULE scare soother Rr ae tae Re me ACG EDAD ad a 6.0 pF 
Frequency of Maximum Rating: 

SM ee erect Eee S See ocnc rsbcs sen nacasthenateaed tenczesseerarts het GaN i geobeaodansrOnedbe tek coko ak ee ek 500 MHz 

(D 1. Characteristics and operating values are based upon peformance tests. These figures may change without notice as the result of additional data or product re- 


finement. Varian, EIMAC Division should be consulted before using this information for final equipment design. 
2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic Industries Association Standard RS-191. 
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8873, 8874, 8875 


MECHANICAL 
Maximum Overall Dimensions: 
TYPE 8873 TYPE 8874 TYPE 8875 
bBo) oh eq de Werte Poe poe let of 1c felde tenet Bred po 2.14 in. 54.41 mm 2.14 in. 54.41 mm 2.18 in. 55.50 mm 
LIL RINGCOL teeny, pctere nee st euteredeiecesetecs 1.64 in. 41.66 mm 1.64 in. 41.66 mm 2.52 in. 64.01 mm 
GTA WIELEIRUT crite teeny, dat astetet hots cae 8.50 oz. 240.9 gm 4.30 0z. 121.9 gm 8.60 oz. 243.8 gm 
Operating Positioner: ccc Any Any Any 
Cooling: (Type 8873) 
Conduction cooled. Recommended Beryllium Oxide thermal link..............ccccceeeccceeeee EIMAC SK-1920 
(Type 8874) 
Ainglow at 50° Cvand:sea level .ss.:iis).v.cteegeee tees tveet occa ora neces tee altace 8.6 ft?/Min. 
Pressure Dropjacross tube anode’ coolerjat.8.6 ft3?/ Mime... ars; .cese ese ee 0.37 in H,0 


(Type 8875) 
Air flow at 25°C and sea level, and 


Pressure Drop across tube anode cooler 
Operating Temperature, Maximum, all three types, 


See Application Section, Cooling 8875 


Ceramic/Metalseals'and ‘Anode Cores. sere) Gu 200°C 
BASEN (AlltyV DES iene wieiaty del ere eect Large Wafer Elevenar 11-Pin with Ring (JEDEC No. E11-81) 
Recommended SOCketsy ic. Mise ts ees ed Pe ee E.F.Johnson #124-311-100* 


Erie #9802-000 

Mycalex #CP464-2 

Available: rrid Collet, fot base, crid ring contact 1.0)... ee ee EIMAC Part No. 882931 
*“NOTE: The E.F. Johnson socket is available from EIMAC as Part No. 154353. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater, Current, at. 6.3) VOlts i ccccccconescsaisscicsensvssusencotes cavescatensaeneesc ace. tee ae en ene 2.8 3.4 A 
Cathode; Warmup Time cicarcccecces cos eacavennsseiesihe Avcvctsecacssy sslasei Rett eet ene en 60 --- sec. 
Interelectrode Capacitances (cathode grounded, in shielded fixture)! 
GAN Fist wee lincthrentongest en adtge Coie sons Senee CamaRnY Tee) ayes co eute oN A ea) oy ee 18.0 23.0 pF 
COME ees ielee sa kecucden ges depo code dee earaceRE tet HAE cls ne Mt Ne) Les RM a nT --- 0.04 pF 
GY sie ein onsbapacteed cdl creapyheencdasaan tetas cst Me ace ies tu bee cuban es beh ce detec ene ee ee 5.0 7.0 pF 
Interelectrode Capacitances (grid grounded, in shielded fixture)! 
ASAT BR ss 25th Ns Ade crea benehy es ore ere de ctet Utada caer eee eae rac ua ieee io oe eee 18.0 23.0 pF 
COUb Se orsccidessunennrnae dus igadelbonuns SedUye Cedar RNA Ret oti ced et cane Lee Co an RY 5.0 7.0 pF 
OOP beaks saris gia race ig Scere weet ce aaa eas ta odie sede Ban Unc cee 8 a an a ee --- 0.04 pF 


1. Capacitance values are for a cold tube as measured ina special shielded fixture in accordance with Electronic Industries Associa- 
tion Standard RS-191. 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 


Class ABe 

MAXIMUM RATINGS: 

PEPE AV OL MAGE. ...<.0..5.000000c00..0iscssesssvesconcvones 2200 VOLTS 
ME AIVETOURRENT %.......:....c0cccccecccsvessssncsceescees 0.350 AMPERE 
PLATE DISSIPATION (nominal values) 

Tee Gorol(With heat Sink),,...:.0:.:..+.sc.c.seeseeeeee 200 WATTS 
REE NAT eres ein civcssctssevasasctonsecsosocteenee 400 WATTS 
SRE Ef ee eh Oe A Sc Lech Sakeee eed hacidadccssavnest 300 WATTS 
Pe IPIBEDISOURAIIION ...:::ccscccscs.esnsenccnesasesavaveasnnaces 5 WATTS 


TYPICAL OPERATION 
Class AB2 (Cathode driven) Peak Envelope Modulation 
Crest or Key-Down Conditions' 


FRVCIIGINC ites ce. - seo ncceeoosse.coeeeceteseseses 30 150 432 MHz 
RMON AGC once. cscnceceres-seeeccosnsesersees 2000 2000 2000 Vdc 
GAO VOIAGE:...-..0.-...<.00..000s0c000ss 8.2 9.8 8.2 Vdc 
Zero-Signal Plate Current.............. 22 10 22 mAdc 
Single-Tone IVS Plate Current?..... 500 400 500 mAdc 


8873, 8874, 8875 


Two-Tone Plate Current®................ 312 245 300 mAdc 
Single-Tone Grid Current’............. 30 23 98 mAdc 
Two-Tone Grid Current ................ 12 10 39 mAdc 
Peak rf Grid/Cathode Voltage’ ...... 67 50 67 v 
Peak Driving Power’....................64. 26 UES 27 w 
Peak Power, Inpultz.ca--sss--..cereces eees: 1000 800 1000 W 
UsetuliOutput Pow ener cece 587 526 505 W 
Resonant Load Impedance............ 2140 -- - Q 
Intermodulation Distortion‘ 

SEGLOlC Ctaeercecccetrtee ce een. eer es -35 -- -- dB 
SthpOrderneer ae ane -36 -- -- dB 


1. Short-term duty should not exceed 50%. During brief 
test periods, “on” time must be kept as short as possible, 
with sufficient “off” time to allow for tube cooling. 

2. Key down condition. With 50% duty, current will be half 
the value shown. 

3. Two equal-tone modulation. During brief test periods, 
allow sufficient “off’ time for tube cooling. Values will be 
lower with voice modulation for the same PEP level. 

. Approximate values. 

. The intermodulation distortion products are referenced 
against one tone of a two equal-tone signal. 


ap 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM 

(Key-Down Conditions) 


MAXIMUM RATINGS: 


SPER NITIES OL TA GE ..esccccccseseesovesccssvecevssevssecncens 2200 VOLTS 
CAMO A GE... ssccaccsnssssosccosvassasasiveceasasess -100 VOLTS 
MICRA ECU REN Ts ccchs.cccicsssesescesesssassscocctocesene 0.350 AMPERE 
PLATE DISSIPATION (nominal values) 

Meyeerooro (With heat SINK).:......0.....00c.:0000..c0000s 200 WATTS 
SR MMREETS CSI, Queteen: ereste teS Be ee aa ieaebens 400 - WATTS 
UMUREMTR EA (ON coh as sen ess Sa sad caltee Sok oouste sake nesnvs chaste geek deed 300 WATTS 
RMMEIMIIISS IPA TION |...........c0ccccecsceasscacceesoreeccescess 5 WATTS 


TYPICAL OPERATION (Frequencies to 110 MHz) 


Plate: Voltageaee. Pare ee ee ee 2000 Vdc 
GridaVoltage lec. can se i ha cee enact -10 Vdc 
Plates Curremtammnsccsss.cetetcttrsctiscteatecccrte titcate: 250 mAdc 
GridsG unre titnrenpte- eee ce eee ee oo. sta seseceses 40 mAdc 
Measured Driving POWET...................cccccesseseeseeeeee 9 WATTS 
Riated MDUGROW Giemsa aan reeeee een ene 500 WATTS 
Plate/Dissipation:..- 2 bree eect hee col ane 195 WATTS 
Usetul_OutputsPower,. 4 et: etree. on ees week 305 WATTS 


1. Approximate value. 


TERETE ASN ER LENE EL SEAT SE DRT STA TENET ST a RE AT 


PULSE MODULATOR OR REGULATOR 
MAXIMUM RATINGS: 


Ee TaN OL TAGE. i... eis evcsspsassenare: mis chock cease 3500 VOLTS 
MmAMOUE GURRENT ...........ccecccesoncesseseneeee 6 AMPERE 
RB SS aT ©] Se en ee ne 5 WATTS 


PLATE DISSIPATION (nominal values): 


IMPRESS 73) (withineatsink) mines ee 200 WATTS 
TYRE SS Aree een cod toe teaes Sc oalgast ose co Piwets ccocen eke 400 WATTS 
UAVIPE 87:5 tie x sccce. tocces conaes sree neeetoaers sta deavuaeezeloteces 300 WATTS 


APPLICATION 


MOUNTING & SOCKETING - The 8873, 8874, and 
8875 may be mounted in any position. Sockets 
such as E.F. Johnson #124-311-100, Erie 

#9802-000, Mycalex #CP464-2, or equivalent may 
be used as long as there are no unusual circum- 
stances which would allow the ceramic/metal 
anode and base seal temperatures to exceed 250°C. 
The internal construction of these tubes is such 


that heat transfer to the tube base is minimized, 
but in operation there is some heat flow from the 
tube base to the socket. Mounting should be such 
that free movement of air past the base by 
convection is possible, or, if forced-air cooling is 
being provided for the anode, some of this air may 
be bled off to provide for some circulation past the 
tube base. 
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The 8873 mounting is normally controlled by its 
heat sink configuration and location. Where 
possible, the socket can be mounted on a bracket 
which in turn is mounted to the heat sink so that 
the one sink will act for removal of heat from the 
tube anode and also the tube base. The EIMAC SK- 
1920 beryllium oxide (BeO) thermal link is 
available for use between the 8873 anode and the 
heat sink. BeO is a ceramic material which 
exhibits high thermal conductance, similar to 
aluminum, and high electrical resistance and low 
loss typical of ceramics. Properly installed, it 
provides a low thermal resistance path allowing 
the anode heat to be transferred to the heat sink, 
while providing electrical isolation between the 
anode and the sink. 


The 8874 requires forced-air cooling for its anode, 
which can often be accomplished most easily by 
means of a pressurized anode-compartment 
chassis, with air passing through the anode 
cooler and then exhausting. In such an installa- 
tion, some air can be bled past the socket mount to 
provide base cooling if this is required. 


The 8875 has a large transverse cooler on its 
anode, requiring forced-air cooling directed 
crossways. 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 8873, 8874, and 8875 is 6.3 
volts, as measured at the base of the tube, and 
variations should be restricted to plus or minus 
0.3 volt for long life and consistent performance. 
At frequencies above approximately 300 MHz it 
may be necessary to reduce heater voltage to 
compensate for rf transit-time heating of the 
cathode after dynamic operation of the tube has 
started. The back heating is a function of fre- 
quency, grid current, grid-bias, anode current, 
duty cycle, and circuit design and adjustment. The 
following heater operating voltages are recom- 
mended: 


Frequency (MHz) Heater Voltage 


300 or lower 6.3 
301 to 400 6.0 
401 to 500 ud, 


The potential between the heater and the cathode 
should be limited to plus or minus 150 Vdc. 
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CATHODE WARMUP TIME - Innormal service it 
is recommended that the heater voltage be applied 
for a minimum of 60 seconds before anode voltage 
and drive boltage are applied, to allow proper 
conditioning of cathode surface. 


If it is desired to apply anode voltage simulta- 
neously with heater voltage, enough bias voltage 
must also be applied so that no conduction can 
take place until drive voltage is applied after the 
full 60 seconds of warmup time. 


ANODE CURRENT RATING AND TUNEUP 
PROCEDURE - The 8873, 8874, and 8875 are rated 
for 250 mAdc of continuous anode current. In 
intermittent voice (A3J emission) and interrupted 
carrier keying (A1 emission) service, which 
would be normal single-sideband-suppressed- 
carrier or keyed CW operation, and where short- 
term duty does not exceed 50%, the de anode 
current (per tube) may be 500 mA during the “on” 
time. With 50% duty, the average current (per 
tube) would be 250 mA. During very short test 
periods, the tubes may be operated at full 500 mA 
value but care must be taken to keep the “on” time 
as short as possible, with sufficient “off” time to 
allow for tube cooling. 


Initial tuneup should preferable be done with 
reduced anode voltage and drive, and if done at the 
correct values, little or no retuning will be nec- 
essary when switching to full operating level. For 
the 2000 volt Intermittent Voice Service (IVS) 
condition, tuneup is recommended at 1500 volts 
and reduced grid drive. When anode voltage and 
drive are then raised, the full one kilowatt PEP 
IVS condition will be achieved with little or no re- 
tuning required. 


COOLING - 8873 - This tube is designed for use in 
a conduction-cooled system by using a beryllium 
oxide (BeO) thermal link between the anode and 
the heat sink. The heat sink in turn can be cooled 
by natural (free) convection, forced-air convec- 
tion, liquid cooling, or a combination of these 
methods. The design choice is determined by the 
tube application, but in all cases the cooling sys- 
tem must maintain the anode and the ceramic- 
metal seal temperatures below 250°C. 


Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode through the BeO thermal link to the heat 


(@ 


sink. A good thermally conductive compound 
should be used in the interface (between anode and 
BeO, and between BeO and heat sink) to reduce the 
thermal resistance of the joint. Examples of 
commercially available thermal joint compound 
are: 


WAKEFIELD 120 - Wakefield Engineering Co., 
Wakefield, Mass. 01880 

DOW CORNING 340 - Dow Corning Corp., 
Midland, Michigan 48640 

ASTRODYNE THERMAL BOND 312 - Astrodyne 
Inc., Burlington, Mass 01803 

G.E. INSULGREASE G641 - G.E. Company, 
Cleveland, Ohio 44117 


The method of fastening the tube to the heat sink 
should provide reasonable compression to reduce 
interface thermal resistance. A device such as the 
DE-STA-CO toggle clamp, modified by replacing 
the rubber nose with a 12-inch ceramic insulator, 
can provide a simple means of holding the tube 
securely and providing adequate compression. 


The EIMAC SK-1920 BeO thermal link is recom- 
mended for use between the tube anode and the 
heat sink, as it is the correct size and thickness to 
match the physical and electrical characteristics 
of the 8873 tube. 


IMPORTANT - BEFORE HANDLING OR AT- 
TEMPTING TO USE ANY BERYLLIUM OXIDE 
THERMAL LINK CAREFULLY READ THE MA- 
TERIAL ON PAGE 6 REGARDING THIS MA— 
TERIAL. 


A heat sink capable of handling 200 watts of con- 
tinuous dissipation from the 8873 can be made 
with a section of finned aluminum alloy extru- 
sion, such as Wakefield A-2494, or equivalent, cut 
to approximately 8 inches by 4 inches, backed 
with a %-inch copper plate the same size. Thermal 
joint compound is used between the copper plate 
and the flat aluminum surface, with the two 
secured together at enough points to assure good 
continuous contact. The backed extrusion is 
mounted so as to allow for free air convection 
around the fins. The tube is then mounted, with the 
EIMAC SK-1920 thermal! link, in the approximate 
center of the copper surface, with thermal joint 
compound again used between the tube anode and 
the BeO link, and between the BeO link and the 
copper. A device such as the modified DE-STA- 
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CO toggle clamp is used to hold the tube securely 
in place. 


Socketing is accomplished with one of the units 
mentioned earlier, mounted so as to allow for free 
air convection around the base of the tube and the 
socket, and ona bracket which returns to the same 
heat sink if possible. The designer is cautioned to 
allow for some lateral movement in the socket 
mount, and to make sure the anode is flat against 
the BeO thermal link so that good conduction con- 
tact exists before the socket mounts are tightened 
down. If the tube anode, the thermal link, and the 
heat sink are not making good flat contact, heat 
transfer will be seriously affected. 


If unusually high ambient temperatures are ex- 
pected, or more than 200 watts capability is re- 
quired, a small fan can be used to move air past 
the sink cooling fins. With any conduction-cooled 
power tube, dissipation capability is almost com- 
pletely dependent on the ability of the heat-sink 
system to carry heat away and the temperature 
limitations of the tube itself. Thus the 200-watt 
dissipation rating of the 8873 is a nominal value 
only, as illustrated by the fact that the same tube, 
with an axial-flow air radiator installed (the 8874) 
is rated for 400 watts of dissipation under speci- 
fied cooling conditions. 


In all cases, temperature of the tube anode and the 
ceramic/ metal seals is the limiting factor, and the 
equipment designer is encouraged to use temper- 
ature-sensitive paint or other temperature- 
sensing devices in connection with any equip- 
ment design before the layout is finalized. 


8874 -Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within maximum rating. The cooling data shown 
is for sea level, with cooling air at 50°C, and is 
sufficient to limit tube temperatures to 225°C. The 
pressure drop figures shown are for the anode 
cooler only, as would be the case with a pres- 
surized anode compartment of an equipment, 
where air would be required to pass through the 
anode cooler and then through an insulated duct 
to the outside of the cabinet. Some air from, the 
pressurized anode compartment can be bled by 
the socket for base cooling, either by means of a 
somewhat oversize socket-mounting hole, or a 
series of small holes drilled in the chassis near 
the edges of the socket, in order to provideasmall 
amount of air circulation around the base pins of 
the tube. 


8873, 8874, 8875 


8874 


Anode Air Flow Approx. Press. 
Diss. (CFM) Drop (In. H,0) 


200W 4.0 0.11 
300W 6.0 0.22 
400W 8.6 0.37 


8875 - Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within the maximum rating. Cooling data is 
shown for sea level, with cooling air at 25°C. 


These figures are for the case where the cooling 
air is supplied from a small general-purpose fan 
in close proximity to the tube and directing air 
across the tube and through the anode cooler. 


The recommended cooling is sufficient to limit 
tube temperatures to 225°C. The required air vel- 
ocity can be checked with asimple manometer, as 
shown in the accompanying figure. 


PITOT TUBE OR HOSE 
Spe 


Anode Cooling Air Vel. Head (A Pv) 
Diss. Velocity Inches of H,0 
200W 870 Ft/ Min. 0.045 
300W 1600 Ft/Min. 0.16 


With all three tube types, the equipment designer 
is cautioned that it is not good practice to operate 
at, or close to, the absolute maximum temper- 
ature ratings for the metal/ceramic seals. Where 
long life and consistent performance are factors, 
cooling in excess of the minimum requirements 
outlined here is normally beneficial. 


DANGER - BERYLLIUM OXIDE CERAMICS 
(BeO) Do not alter, grind, lap, fire, chemically 
clean, or perform any other operation on the SK- 
1920 Beryllium Oxide thermal link used with the 
8873, or any other equivalent section of Be0 used 
with the 8873. Normal use of BeO ceramics has 
never been considered hazardous, but the user 
should avoid any operation which would create 
Be0 dust particles in the air, or fumes, which could 
be breathed, as these are considered dangerous. 
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It should be noted that none of these three tubes 
contains any Be0 in the envelope, or internally. 
Only the SK-1920 thermal link is made of Be0, 
because of its insulating qualities combined with 
its high thermal conductivity. 


HIGH VOLTAGE - The 8873, 8874, and 8875 
operate at voltages which can be deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Equipment 
must be designed so that no one can come in 
contact with high voltages. All equipment must 
include safety enclosures for high-voltage cir- 
cuits and terminals, with interlock switches to 
open the primary circuits of the power supplies 
and to discharge high voltage condensers when- 
ever access doors are opened. Interlock switches 
must not be bypassed or “‘cheated”’ to allow oper- 
ation with access doors open. Always remember 
that HIGH VOLTAGE CAN KILL. 


OUTPUT CAPACITANCE - The interelectrode 
capacitance figures given in the General Char- 
acteristics are measured in a Shielded fixture and 
do not include additonal external capacitance. In- 
cluding the stray capacitance between the anode 
and the heat sink used with the 8873 tube will 
typically raise the output capacitance to some- 
what more than double the measured internal 
value. 


INTERMODULATION DISTORTION - Typical 
Operating Conditions, with distortion values in- 
cluded, are the result of data taken during actual 
operation a2 Megahertz. Intermodulation values 
listed are those measured at the full peak en- 
velope power noted and are referenced against 
one tone of a two-equal tone signal. 


INPUT CIRCUIT - When any of these types is op- 
erated as a grounded-grid rf amplifier, the use ofa 
resonant tank in the cathode circuit is recommen- 
ded in order to obtain greatest linearity and power 
output. For best results with a single-ended amp- 
lifier it is suggested that the cathode tank circuit 
operate at a “Q” of five or more. 


SPECIAL APPLICATIONS - It it is desired to 
operate this tube under conditions widely differ- 
ent from those given here, write to Power Grid 
Tube Division, Varian, EIMAC Division, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 
PIN NO. 


PIN NO 
PIN NO 


CONTROL GRID (CONTACT 


QUTER 


SURFACE ONLY.) 


CATHODE 
CATHODE 
CATHODE 
CONTROL GRID 
HEATER 
HEATER 
CONTROL GRID 
CATHODE 
CATHODE 

-10 CATHODE 

.- 11. CONTROL GRID 


0, SEE NOTES 5,6,788 


OONOOHRWDY = 


CYLINDRICAL 


SURFACE _b (SHELL) 


8873 


-— SEE NOTE 5 


DIMENSIONAL DATA 
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= 
ro 
= 
= 
mm 
—_ 
Mm 
es) 
7) 


NOTES: 
ic 


REF. DIMENSIONS ARE FOR 
INFO. ONLY & ARE NOT 
REQUIRED FOR INSPECTION 
PURPOSES. 

(*) CONTACT SURFACE. 

PIN PITCH DIA. TO BE CON- 
CENTRIC TO B WITHIN .040 
DIA. 


. BASE IS BASIC JEDEC EXCEPT 


CERAMIC WAFER IS INSIDE 
SHELL. 

SURFACE a TO BE PARALLEL 
TO PINS I & Il AXIS WITHIN 2° 
& ON OPPOSITE SIDE. 
SURFACE a MUST BE FLAT 
WITHIN .001 & PERP. TO SUR- 
FACE b WITHIN N_ LIMITS. 


SURFACE a TO BE FREE OF 
ANY CODING OR LABELING. 
SURFACE a ROUGHNESS 
(ASA B46.1- 1962 OR 

ISO R468 - 66) — 


32 win. 6.8 pm. 
B ye 
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PIN No.!! CATHODE DIMENSIONAL DATA 
PIN No.2! CATHODE N 


PIN No.3: CATHODE 
PIN No.4: GRID 

PIN No.5: HEATER 
PIN No.6: HEATER 


PIN No.IO: CATHODE 
PINNo.II: GRID 


| T 
(ALIGNED WITH. 
MISSING BASE 
PIN) 


NOTES: 
|. REF DIMS. ARE FOR INFO ONLY 
AND ARE NOT REQD. FOR 
| 


INSPECTION PURPOSES. 
2. (3«) CONTACT SURFACES. 


3. BASE IS BASIC JEDEC 
EXCEPT CERAMIC WAFER 
IS INSIDE SHELL 


ANODE RADIATOR 


GRID (CONTACT 
OUTER CYLINDRICAL 
SURFACE ONLY ) 


NOTE 3 8874 


LZ 
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PIN No.1,2,3,89,10 _CATHODE 


PIN No.4, 7,1 


CONTROL GRID 


SE bb LL a ab A da 
PIN No.5,6 HEATER 


y 


CONTROL GRID 
(CONTACT OUTER 


CYLINDRICAL SURF. 
ONLY} 


@) 


rhe 


DIMENSIONAL DATA 


N MILLIMETERS 
| MIN. | MAX. | REF. || MIN. | MAX. | REF. | 
ES F2  | Re Bd 
| 2.480 | 2520 | - - || 6299] e401 | - - | 
1.867 [1.997}cae=5]] 47.42 | 5072 |e 
54 [i644 [| - - | 36467 4176 [- - 
0750 _| 0830 | - - || 19.05 | 2108 | - - | 
Ee) OE 2 | a 
OIG 7S | -ie| eae || 4575] 3a 


L0:559" 0573.52" | 
EE Ee 
TES Pe ee 
Se TE 
Leiote S| S38 40.050 | 
sinless | Suri 10.560 | 
Lair | 1433] = = | 
NOTES: 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


2. BI CONTACT SURFACE. 
3, PIN PITCH DIA. TOBE CONCENTRIC 
JO B WITHIN.O40 DIA, _ 


4. BASE IS BASIC JEDEC EXCEPT 
HE ee ee 
CERAMIC WAFER |S INSIDE SHELL. 


SEE NOTE 3 
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PULSE LENGTH 


Pulse anode current (ib) capability is dependent on pulse length (tp) and duty factor (Du). Maximum ib 
for a given tp is shown; maximum Du may then be derived from the relationship: 0.350 = ib Du 


PULSE DERATING CHART, TYPES 8873, 8874, 8875 
PULSE MODULATOR OR REGULATOR SERVICE 
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X-2159 


WATER-COOLED 
POWER TETRODE 


The EIMAC X-2159 is a ceramic/metal water-cooled power 
tetrode designed for very-high-powered medium-frequency 
broadcast service and very-low-frequency communication in 
the megawatt power range. 


The X-2159 has a two-section thoriated-tungsten filament 
mounted on water-cooled supports. The two sections may be fed 
in quadrature to reduce hum contributed by an ac power source, 
or it may be operated with dc power. The maximum anode 
dissipation rating is 1250 kilowatts steady state. 


Large-diameter coaxial terminals are used for the control 
grid and the rf filament terminal. Filament power and filament 
support cooling-water connections are made through three 
special couplings. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
i Filament: Thoriated-tungsten, two-section 
Voltage, per section (See FILAMENT OPERATION section) ...... LS OOT Vv 
RMreTiIM Orr av “DCT SCCLIOIN a ieepeie igs eyo. ce ee le ee pee 8 650 A 
meaercation Pactor (average); Grid\toiScreen.........5++2+-+5--> 4.5 
Direct Interelectrode Capacitance (grounded cathode)? 
Noe 05 ane eRe se ee ee eT ee eee Ne ee 1600 pF 
RPE sO oS eras, Cea Le tes. os Katte ana Ap igh wire Riel: Boar a 200 pF 
aE Se a Ao ny ene ee errs Aer ce aes Be 6 pF 


Frequency of Operation: for use above 30 MHz contact: 
Product Manager, High Power Tubes, Varian, EIMAC Division 


1. The design of this tube is subject to change. The data supplied is for guidance only. Before establishing a final equipment design with this tube, 
contact: Product Manager, High Power Tubes, Varian, EIMAC Division. 


2. Capacitance values shown are nominal, measured with no special shielding. 


MECHANICAL 
Maximum Overall Dimensions: 

er ermatoiding ittingoveye) Pai. Se ERS are eos she 25.50 in; 64.78 cm 

reat ewer 7 8, ere ee et eos ee wee hs, prea atte es! Cee eek wre 17.03 in; 43.26 cm 
RPS 1 Ee Ne nna cea ouch! a eis. “al (ne S PAE aloes es gabe SY ek eyed 175 lbs; 80 kg 
Snr PEC NCLOUN oor veth anid pinche Bae A SA oho dado REPORTER obo eos + Vertical, base down 
er ae yy ee la ee waa la SRR Ree tek GNA ea, Water and Forced Air 
eer TU Tit PS tn, en ha Se IL Deer be a a Meek om eel Ale ian se ial (@ Sak ee wars Special 
Recommended Filament Connectors (not supplied with tube): 

Pilament Power Water Connector G required) 2. 6 wee we ee EIMAC SK2310 

q ame SEM ON NeCLOY (Li TEC UiFEd) si oon ce os a seals Slants Se ee ed 0 a Vs EIMAC SK2315 

Maximum Operating Temperature (Envelope & Ceramic/Metal Seals) ........ 200°C 
(Effective 5-1-77) © 1973, 1977 by Varian Printed in U.S.A. 


eng es 95,51 EE IE IT ee ee 
varian EIMAC division / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB1, Peak Envelope Conditions 
Class AB 

Plate:Voltage su. Saaieus irae Geen eee 20.0 kVdc 
ABSOLUTE MAXIMUM RATINGS: Screen Voltages ee are a nase eoteey inate 1500 Vdc 

Grid: Voltage lic i. vaaeer ce nae een ree -380 Vdc 
DC PLATE VOLTAGE 22.5 KILOVOLTS Zero signaliPlate|Curcentinet seen ee 20.0 Adc 
DC SCREEN VOLTAGE 25 KILOVOLTS Single Tone PlateiGurren tere. airs 86.5 Adc 
DC GRID VOLTAGE -1.0 KILOVOLT Single Tone screen CUrreniat areata 3.8 Adc 
DC PLATE CURRENT 125 AMPERES Peak rf Grid Voltage? Pee coh SER one hee eS 380 v 
PLATE DISSIPATION 1250 KILOWATTS Plate Dissipation Nha BP ahsols to te Baap a eee 505 kW 
SCREEN DISSIPATION 15 KILOWATTS Plate Load Resistance easar, oral are eee ko 
GRID DISSIPATION 4.0 KILOWATTS Plate POWETLOULD Utena arrest ne nr eer 1225 kW 

EITiClONCY Okina. eerck. ba SIP nese Bee ree ae 70.8 % 


1. Adjust to specified zero-signal plate current. 
2. Approximate value. 


GeSSED SEERA AL EET HBB TA LI PU BS ES TE NS YET ERTS TH TSN TST SS PS TP EES SS SESE EINE 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR Class C Telegraphy or FM 


(Key-down Conditions) PlatezVoltagem sr amemcie: risnieiciarit econ cre 21.5 kVdce 
Screens V oltagewaes sens eee aa ee Ac 1000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid Voltage Te) Jef e5'el seis) 61:6 <0. le' 6 w 16'S 0) 9161.6).61 616 6) ee uare -700 Vdc 
Plate: Gurrentvze2 eae nak ec omens ae 2 omeANdC 
De PLATE VOLTAGE 225 KILOVOLTS Screen eres Ol adic TO rrcicRene amites Ont orehs Ne Adc 
DC SCREEN VOLTAGE 2.5 KILOVOLTS Grid Current doe cistern ahateiave ts etanat Ghar ule owe ae Adc 
DC GRID VOLTAGE -20 KILOVOLTS Calculated ee QWON Ts Se wn wagutree iene pl kW 
DGIPUATE CURRENT 125 AMPERES Plate Dissipation ‘i Mateiatare on tration ot sie. che cabal overs otaie ap kW 
PLATE DISSIPATION 1250 KILOWATTS Screen Ceeaen DA EUn ch ene eueee innaloslatore PERG te kW 
SCREEN DISSIPATION 15 KILOWATTS Se ea asia seescacgik: gil Ti ae ey ey 
GRID DISSIPATION 4. | a PC a Cer er Par Pi Re yt Wie oy OR . 
POLS Plates ROWemO ULDU tere meawierie stale tae oe 2158 kW 
EffiCienGy@ernccien tara cis iatetonars since ottts oherere sakes 80.1 % 


1. Approximate value. 


EGE SL TERRA DE ENTE MLE RG TOL HS LEP THE DRE P TT STE ERI SA OLE STR EBT SE OIE SS ET GIST ASE LADD TAPE MEE RTO LY PSN SES 


PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION (Frequencies to 30 MHz) 
POWER AMPLIFIER Class C Telephony 


(Carrier Conditions) ° 


Plate; Voltagemieeyamcacsncucdks wth kanisy at cmon tae Unsy W\ie fe: 
Screen Voltagen eeu.mdtes tans peee cite ena 1000 Vdc 
GridiVoltage saree csr: ee eee wene ove: -1000 Vdc 
ABSOLUTE MAXIMUM RATINGS: Plate: Currents wees eee near irate inn, 95.0 Adc 
Screen, Currentig-easnepeeicw ies nee coven a 8.0 Adc 
Grid) CUrrentinserecteme teens eaten Searcy 4.4 Adc 
Peak Screen Voltage (100% Mod) ..... 1000 v 
DC PLATE VOLTAGE iON EOV OES PeakiriiGridiVoltagehesesss-aetaancn tear mene 1280 v 
DC SCREEN VOLTAGE 2.0 KILOVOLTS Calculated Driving Power........... 6465 W 
DC GRID VOLTAGE “2.08 KIEOVOLTS Plate, DISSipation weiews each ne ae recone 279 kW 
DC PLATE CURRENT 100 AMPERES SCreen DISSIDatlon aeaeeeans seta) rae ener 8.0 kW 
PLATE DISSIPATION 800 KILOWATTS Grid, Dissipatloniarn ease ee erie a aera 2.05 kW 
SCREEN DISSIPATION 15 KILOWATTS PlatesEoadiResistance seas. i aemenn ar wen art 85.6 Q 
GRID DISSIPATION 4.0 KILOWATTS PlatesOutputiRoWetapaeres nena ene 1384 kW 
Efficiency Shery mat ene: Gren irey eee 83.3 % 


1. Approximate value. 
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RADIO FREQUENCY POWER AMPLIFIER Carrier Tube - Carrier Conditions 
Doherty Linear Amplifier Service 

DG Plate: Voltagemern int at. sense 19.0 kVdc 
ABSOLUTE MAXIMUM RATINGS: DGScreeniVoltage sreaste ee weeks 3) 1600 Vdc 

DC GridiVolttageiaeecnt mie ciel eve tsgale -400 Vdc 
DC PLATE VOLTAGE 225 KILOVOLTS DC Grid Curren Ecsavalog Bis esha otra ela 0.14 Adc 
DC SCREEN VOLTAGE 25 KILOVOLTS DG ScreentGurren tira cr aweiio eon. 7.3 Adc 
DC GRID VOLTAGE -2.0 KILOVOLTS DC Plate’Currentiee tt tender ste aan: 101 Adc 
DC PLATE CURRENT 125 AMPERES Peak Grid/Drive, Voltagelr a. 24. se es 443 v 
PLATE DISSIPATION 1250 KILOWATTS GHGs DNV OWEN tre siaie matt oe he 65 W 
SCREEN DISSIPATION 15 KILOWATTS PlatevROWemOUIDUL Ns: anna cee ren urbana 1380 kW 
GRID DISSIPATION 4.0 KILOWATTS Plates Dissipation mer. aee cme te eter ike tents 510 kW 

Plate Efficiency wake tes aa dere tn 71 % 
TYPICAL OPERATION (Frequencies to 30 MHz) Plate UoadResistance gears selene ele Wel on aie 102 Q 


Carrier Tube - Peak of Modulation 
Peak Tube - Peak of Modulation 


PeaksGnid Drive Voltagememen ce see e 668 v 
MierEiatemVOllagem. sos Pe Se 4 19.0 kVdc PeakiGric, DrVingieOWehmasenet ee sere 1090 W 
BGrscreen Voltages Fs ee 1600 Vdc Plate7Power: Outputemayu- ce, peewee es ene 2750 kW 
ea VONAGE Glial ia lily obs -1800 Vdc Plate: Load: Resistance.int fe wines «sts 2 51.574) 
Peak Grid Drive Voltage............ 2220 v 
Peak Grid Drive Power’ ............. 10 kW Actual Load Resistance at Combining Point=25.7 (1 
Peak Plate Power Output' .......... 2750 kW Screen Dissipation Averaged over a Sinusoidal Modula- 
Ba@teOad HESISTANCE: oor, csce eesns es oe 51.570 tion Cycle of Modulation - Index 1 

CarriensiUbemcuieas sitnue tenn mre tat. ns ic 14.0 kW 
1. Approximate value. Peak iu enya ers hock eee raeica ata, corse: 8.5 kW 
ATLA ALITTLE SAIS EA ATE NEEL BED IE LEG FPR, EL BT LT SERN, TTES GOT RG BE TR EER DATE ND ED P SINN RS) A 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION Two Tubes - Sinusoidal Wave 
OR MODULATOR 
Class AB Plate ‘Voltage: Seay aria te wee sual oh ecebnnes tivo kVde 

ScreeniVoltaget cee ee is ee, Sales 1500 Vdc 
ABSOLUTE MAXIMUM RATINGS: Grid Voltage’ per ah Mie Ototis tous LS de laltdye aes ws -455 Vdc 
ZeroSignal Plate Gurrent: 2... 2.226. 4% 10 Adc 

DC PLATE VOLTAGE 22.5 KILOVOLTS Maximum Signal Plate) Gurrenti ae ec) 146.2 Adc 
DC SCREEN VOLTAGE 25 KILOVOLTS Maximum Signal Screen Current? nats 2% 7.8 Adc 
DC GRID VOLTAGE -1.0 KILOVOLTS Peak Audio Frequency Grid vons goed Cm betes ay, 
DC PLATE CURRENT 125 AMPERES Maximum Signal Plate Dissipation? .... 275 kW 
PLATE DISSIPATION 4250 KILOWATTS Plate/Plate Load Resistance ........ Pete ye LY 
SCREEN DISSIPATION 15 KILOWATTS Plate Output, POWet asi eet se ee ee 2015 kW 
GRID DISSIPATION 4.0 KILOWATTS 


1. Adjust for stated zero-signal plate current. 
2. Approximate value. 
3. Per Tube. 


NOTE: TYPICAL OPERATION data are obtained by calculation from the published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen, and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power then the tube is changed, 


even though there may be some variation in grid and screen current. The grid and screen currents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. 


APPLICATION 
MECHANICAL 
MOUNTING - The X-2159 must be mounted at the base of the tube, and all lifting of the tube 
vertically, base down. The full weight of the tube should be done with the lifting eye which is 
should rest on the main screen-grid contact flange attached to the top of the anode cooling jacket. 


Ww 
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COOLING - Minimum cooling water require- 
ments for the anode are shown in the table, for an 
outlet water temperature not to exceed 70°C andan 
inlet water temperature of 50°C. System pressure 
should not exceed 100 psi. High-purity water must 
be used to minimize power loss, corrosion of metal 
fittings, and loss of anode dissipation capability. 
Water resistivity must be maintained at 
1 megohm/cm3 or better for long term operation. 


Anode Apprx.Jacket 
Dissipation Press.Drop 


(kW) (psi) 


EIMAC APPLICATION BULLETIN # 16 should 
be consulted for details on maintenance of water 
quality standards and use of a water purification 
loop in the installation. Since the anode is normally 
at high potential to ground, water connections to 
the anode are made through insulating tubing, with 
long enough sections that column resistance is 
above 4 megohms per 1000 plate supply volts, or 
10 megohms total, whichever is less. 

The tube base requires air cooling, with a 
minimum of 50 cfm of air at 50°C maximum at sea 
level directed toward the base seal areas from a 
general purpose fan. 

Water cooling of the filament and screen grid 
supports is also required, with inlet water 
temperature not to exceed 50°C. Each of the 3 
filament connectors includes both an inlet and 
outlet line, with the proper section for the inlet 
water shown on the outline drawing. Minimum 
flow for the F1 and F3 connectors is 1.0 gpm, at 
an approximate pressure drop of 15 psi each. 
Minimum flow for the F2 connector is 4.0 gpm, 
at an approximate pressure drop of 55 psi. The 
screen grid cooling water is fed by means of the 
14-18 NPT tapped holes shown on the outline 
drawing, with a minimum flow of 2.0 gpm 
required, at an approximate pressure drop of 25 
psi. 

All cooling must be applied before or 
simultaneously with the application of electrode 
voltages, including the filament, and should be 
maintained for at least two minutes after allvoltages 
are removed to allow for tube cooldown. 


As regards base air cooling, temperatures of the 
ceramic/metal seals and the lower envelope areas 
are the controlling and final limiting factor. 
Temperature-sensitive paints are available for use 
in checking temperatures in these areas before 
equipment design and air-cooling arrangements 
are finalized. 


ELECTRICAL 


FILAMENT OPERATION - Filament turn-on 
and turn-off should be programmed in accor- 
dance with a special procedure. Filament 
voltage should be smoothly increased from 
zero to the operating level over a period of two 
minutes, and a motor-driven VARIAC or 
POWERSTAT is suggested. Inrush current 
must never be allowed to exceed twice normal 
operating current. Turnoff procedure should be 
a smooth decrease from the operating voltage 
to zero over a period of two minutes, such as 
would be provided by a motor-driven VARIAC, 
POWERSTAT, or solid state regulator circuit. 

Filament voltage should be measured at the 
tube base with an accurate meter. When 
operating at the nominal voltage variations of 
+5% are tolerable and should have little effect 
on the electrical performance of the tube. When 
very long life and consistent performance are 
factors, the filament voltage can often be 
reduced to a lower value than the nominal, but 
should be regulated and held to +1% when this is 
done. To achieve a regulated voltage and still 
have it adjustable a typical procedure would 
involve a one-to-one regulating transformer 
feeding a variable-ratio transformer, which in 
turn feeds the filament transformer. The 
equipment is first operated with nominal 
filament voltage, and when stable operation is 
achieved the voltage is then reduced in small 
steps’ Uuntilsa .point is ‘reached where 
performance of the tube is clearly affected. The 
voltage is then raised a few tenths of a volt 
above this level for operation. Periodically the 
procedure should be repeated and the operating 
value of filament voltage readjusted if 
necessary. This value is normally 16.5 to 17.0 
Vrms (initially). 

Where hum is an important system consid- 
eration it may be necessary to operate the fila- 
ment with de rather than ac power, or provide 
suitable hum-bucking circuits. 


Care should be exercised to keep any rf 
power out of the filament of the tube, as this can 
cause excessive operating temperatures. A 
HEWLETT—PACKARD Vector Impedance 
meter is useful in detecting the presence of 
impedance that will support rf buildups in the 
filament “backcavity”™ circuit. 


VACION® PUMP OPERATION - The tube is 
supplied with an ion pump and magnet 
mounted inside the filament structure at the 
base (stem) of the tube. A power supply (Varian 
Part #921-0015) and cable (8 feet long, Varian 
Part #924-0020) are required for operation. 


It is reeommended that the VACION® pump be 
operated continuously when the tube is in its 
operating socket. 


During storage of the tube it is also reeommen- 
ded the ion pump be operated continuously if 
possible; otherwise it should be operated at 


least once a year until the indicator meter 
shows 1.04A or less of current. 


ABSOLUTE MAXIMUM RATINGS — The 
values shown for each type of service are based 
on the “absolute system” and are not to be 
exceeded under any service conditions. These 
ratings are limiting values outside which the 
serviceability of the tube may be impaired. In 
order not to exceed absolute ratings, the 
equipment designer has the responsibility of 
determining an average design value for each 
rating below the absolute value of that rating 
by a safety factor so that the absolute values 
will never be exceeded under any usual 
conditions of supply voltage variation, load 
variation, or manufacturing variations in the 
equipment itself. It does not necessarily follow 
that combinations of absolute maximum 
ratings can be attained simultaneously. 


GRID OPERATION — The X-2159 grid is rated 
at 4000 watts of dissipation. Protective 
measures should be included in the circuitry to 
insure that this rating is not exceeded. Grid dis- 
sipation is the approximate product of the dc 
grid current and peak positive grid voltage. 


SCREEN OPERATION — Base cooling (air and 
water) must be on and atthe correct level before 
tube operation is started. The power applied to 
the screen grid must not exceed 15 kilowatts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc screen 
current. With screen modulation the 
dissipation is the product of rms screen current 
and rms screen voltage. 


Plate voltage, plate load, or grid bias voltage 
must never be removed while filament and 
screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective circuitry must be provided to 
remove screen power in case of such a fault 
condition. Tetrode tubes may exhibit reversed 
screen current to a greater or lesser degree 
depending on individual tube design and 
operating conditions. The screen supply 
voltage must be maintained constant for any 
values of negative or positive screen currents 
that may be encountered. Dangerously high 
plate currents may flow if the screen power 
supply exhibits a rising voltage characteristic 
with negative screen current. Stabilization 
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may be accomplished by use of a shunt 
regulator circuit in the screen voltage supply, 
bleeder resistors, or other suitable techniques. 


PLATE OPERATION - The maximum 
dissipation rating of the X-2159 is 1250 
kilowatts with water cooling. When used as a 
plate-modulated rf amplifier, plate dissipation 
under carrier conditions is limited to 800 
kilowatts. 

Specified anode dissipation ratings assume 
10 kilovolts maximum anode voltage during 
conduction. If full rated dissipation at a tube 
drop greater than this value for periods greater 
than 200 milliseconds is desired, contact 
EIMAC Application Engineering. 


FAULT PROTECTION — To assure 
nondestruction of tube elements from high- 
energy power supplies, during a fault 
condition, all supplies must be checked for 
proper operation of their protective circuits. 
An approved method to meet the tube 
protection criteria would be the use foil, solder 
wire, or small diameter wire to produce a 
controlled short on the power supply. The 
simplest technique is to short the plate to 
cathode, screen grid to cathode, control grid to 
cathode, and screen grid to anode (individually, 
one at a time) using a vacuum relay through a 
section of #30 AWG copper wire. The wire will 
remain intact if the power supply protective 
circuitry is operating properly. An electronic 
crowbar will be required on the anode supply, 
and may be required on the other electrode 
supplies if the test outlined above is not passed. 
See EIMAC Application Bulletin #17 for further 
details. 

Properly rated spark gaps must also be 
located between the screen grid and cathode 
and between the control grid and cathode to 
meet over-voltage protection criteria. A series 
resistance of 10 to 50 ohms is recommended in 
the screen and control grid power supply leads. 


HIGH VOLTAGE — Normal operating 
voltages used with the X-2159 are deadly, and 
the equipment must be designed properly and 
operating precautions must be followed. 
Design all equipment so that no one can come 
in contact with high voltages. All equipment 
must include safety enclosures for high- 
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
“cheated” to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 
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LOAD VSWR - The load VSWR should be 
monitored and the detected signal used to 
operate the interlock system to remove the 
plate voltage within 20 milliseconds after a 
fault occurs. Inthe case of high stored energy in 
the load system, care must be taken to avoid 
excessive return energy from damaging the 
tube and associated circuit components. 


X-RADIATION — High-vacuum tubes 
operating at voltages higher than 10 kilovolts 
produce progressively more dangerous X-ray 
radiation as the voltage is increased. The X- 
2159, operating at its rated voltages and 
currents, is a potential X-ray hazard. Only 
limited shielding is afforded by the tube 
envelope. Moreover, the X-ray radiation level 
can increase significantly with aging and 
gradual deterioration, due to leakage paths or 
emission characteristics as they are affected by 
the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection 
throughout the tube’s life. Periodic checks on 
the X-ray level should be made, and the tube 
should never be operated without adequate 
shielding in place when voltages above 10 kilo- 
volts are in use. Lead glass, which attenuates 
X-rays, is available for viewing windows. If 
there is any doubt as to the requirements for or 
the the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 
survey of the equipment. 


Operation of high-voltage equipment with 
interlock switches “cheated” and cabinet doors 
open in order to be better able to locate an 
equipment malufunction can result is serious 
X-ray exposure. 


RADIO FREQUENCY RADIATION — Avoid 
exposure to strong rf fields even at relatively 
low frequency. Absorption of rf energy by 
human tissue is dependent on frequency. Under 
300 MHz, most of the energy will pass 
completely through the human body with little 
attenuation or heating effect. Public health 
agencies are concerned with the hazard, 
however, even at these frequencies, and it is 
worth noting that some commercial dielectric 
heating units actually operate at frequencies as 
low as the 13 and 27 MHz bands. 


ELECTRODE RF TUNING CHARACTER- 
ISTICS - Typical electrode tuning charac- 
teristics may be obtained by contacting 
Application Engineering at EIMAC at the 
address listed below. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely 
different from those listed here, write to: 
Product Line Manager, High Power Tubes, 
Varian, EIMAC Divsion, 301 Industrial Way, 
San Carlos CA 94070. / 
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NOTES |. CIRCUIT RETURNS MAY BE 


MADE TO FA,FB, OR 
WHICH ARE IN COMMON WITH 
Fi, F2, AND F3,RESPECTIVELY. 


2. MATE WITH EIMAC 
CONNECTOR SK-2315 

3. MATE WITH EIMAC 
CONNECTOR SKk-23/0 

4. DC RETURN SHOULD BE 
MADE TO F2 OR FB. 

5. REF. DIMENSIONS ARE FOR 


INFO. ONLY & ARE NOT 


REQUIRED FOR INSPECTION 


PURPOSES. 


6. (%) CONTACT SURFACES 


7. \/ADIA.WATER DRAIN HOLE - 


3PLACES. 
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UHF CAVITY 
CV-850 


FOR LAND 
MOBILE BASE 
STATION SERVICE 


The EIMAC CV-850 is a power-amplifier 
cavity assembly designed for use in the 850- 
870 MHz portion of the band assigned for land 
mobile service, as the base station final 
amplifier. 


F.  OUTPUy 
a SOUPLiING 


% 
ie 
cea ramenremmesinceranizow 


Cavity design is straightforward and 
relatively simple. The amplifier tube is the 
EIMAC 8961/3CX400U7, a high-mu triode 
designed with beam-forming cathode and 
control grid geometry. It is cathode driven for 
a stage gain of approximately 13.5 dB. The 
triode design eliminates many of the cavity 
and equipment design complications 
associated with tetrode cavities but has 
comparable stage gain. 


The CV-850 employs standard 50coaxial rf 
connectors and silver-plated components for 


aa best performance and efficiency. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
UTE CL ASY MCE CELE) OMe ete ee eet sae hence cde beni gis. div a) ol +o, 010 «2, o.t0=0 ns a alae 6 cle ele 6 @ quails nip 850-870 MHz 
MECHANICAL 
Tube Type Used (not supplied with cavity) ...............645. EIMAC 8961/3CX400U7 
PIVISIEEOEEC UL OUR ODT OCLOLM Min gee Stee Seti a teh cli ain nce kw ese meats wre cnn siete Fee) es Type N 
SECT SEL OU ULL OC Bile esas tay ache yictets eles ete ce erie a a) chabe alc Deka bial AWatee ekedtgta cicrateleis efx 4 Forced Air 
PATE Opie fick oe ccditnien pha siinlaraetis seers ies 6 vlad *o hag sare Optional; normally to 19 In. Panel 
Overall Dimensions fnominal): 
Height (outside of handles for course tuning adjustment)........ 8.99 In; 22.80 cm 
Wadtheee( Outside ofel /2iin-iairciniet tubes) -2.5:-. 0. 2 2ts ee eee 7.62 In; 19.35 cm 
Tete UDC TOG TISLAI1OG) ire ct cree cies Se ae oe wre Fs sleselg iain ns sate ety 4.64 In; 11.78 cm 
Net Weight, Approximate (tube not installed... 1... eee eee cece eee eee 7.5 lbs; 3.4 kg 


1 Characteristics and operating values are based on performance tests. These figures may change without notice as a 
e result of additional data or product refinement. EIMAC should be consulted before using this information for final 
equipment design. 


(Effective 3-1-78)© by Varian Printed in U.S.A. 


varian, EIMAC division / 301 industrial way / san carlos / california 94070 
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TYPICAL OPERATION: 


Heater, oltace.(warmup.or standby)W.)...)2.. sees oe eae 6.3 Vac 
Heater Voltage (during operation - see HEATER VOLTAGE notes) ...... 59.0 Vac 
HISatereCurrene at-O.onV OLLS) °F... 61h. cys-cseoele cesar oes pee 3.0 Aac 
UNTO COU MOLER Ors ai eaters vec sic cc 4) 4 a0 dee dio oe ANSP ors 08 0 PRN te 1500 Vdc 
GTIGRBIAS AV OLR EG re. ote oe exo aus slaieie) « aie u's diais. oboe store ne eee eee ne ee -2.0 Vdc 
PATO MGULTEN Ware tey octets glee sae ate ocp 4 cis emis ealisvela pea euodeaa meetin? eee 400 mAdc 
GrIdsCurrenti esas ida ihwis wens wiccis ya's «ico Melee AMO nee en -5.0 mAdc 
Drivingrowert re ck saves ee le Pe 10 W 
Usern BO utput Power acs ces cine yacste alela tate bre lela «pra Rel ee eee 225 W 
POW GT GO iry eee fee tice JHE US w s.n vine sib 'c me nla a wall okenorcsd edb bvelgas ic le che ae Cn 13.5 dB 
Bandwidth (ord /pOmnts hi)! Wisse icis shee as omsreret eds crete este ene ee ann a 6.5 MHz 
WMEOGUTATLON Sai anette st © tre svete ie lath ane 'y <ietare re ettand, 2 a tite i Anois er an Fee FM 
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1 Approximate Value 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heater-Current, at.6:3)V O1tS aticep te Sree sila cin cin ceteris ai ene 3.0 3.6 A 
Gathode:Warmupelime, ati6 s.VOlUsi ee ae ee 60 --- Sec 
Cavity Performance 
Inputireflected: powers ee oe awe bist alee recat nn --- 0.2 W 
INPUt Ari ve POWST A rll ce Se ete eae. Se tate ak ee son 127.) ee VV 
Usetul poweroutputydelivered'tonoadin sce 1 1 ee eee 215 --- W 


1} Electrical conditions as follows: Ef = 5.0 volts; Eb = 1500 Vdc; Ib = 400 mAdc. All voltages and currents read with 
meters calibrated to + 2% (F.S.) accuracy or better; input drive power metering is 25 W full scale (for incident power) 
and 1.0 W full scale (for reflected power), calibrated to + 5% (F.S.) accuracy or better; output power read with a 
power meter calibrated at frequency with an accuracy of + 5% or better at the specified minimum power output value. 


Test performed at 850 MHz. 
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APPLICATION 


MECHANICAL 


TUBE INSTALLATION - The cavity is 
designed to accept and operate only with 
the EIMAC 8961/3CX400U7. This is a 
coaxial-base, external-anode, forced-air 
cooled high-mu triode, rated for 400 watts 
of anode dissipation, and designed 
specifically for UHF service. The tube 
should be inserted with care, making sure 
it is well aligned with the various contact 
collets before pressure is applied to force it 
into place. When the tube is removed for 
any reason it should be pulled straight out 
with a slow but steady pressure in order to 
avoid sudden release which may result in 
uneven tube movement and consequent 
damage to the contact collets. A special 
tube puller is available from EIMAC, as 
Part Number SK-603, which has been 
designed to remove the 3CX400U7 tube 
from the CV-850 smoothly and with no 
danger of collet damage. This device 
should be used for removing the tube only, 
and should not be used in inserting a tube 
in the cavity. 


FORCED-AIR COOLING - For operation 
at full rated input power (Eb = 1500 Vdcand 
Ib = 400 mAdc), and assuming a normal 
full output power of 200 to 225 watts, the 
anode dissipation of the 3CX400U7 tube 
will approach 400 watts and a minimum of 
11.5 cfm of clean filtered air must be passed 
through the cavity and the tube cooling 
fins to maintain tube temperatures well 
within ratings. Air flow past the tube must 
be in a base-to-anode direction. The 
pressure drop across the complete cavity 
with a tube installed, with a flow of 11.5 cfm 
will be approximately 0.55 Inch of Water. 
Air should enter the cavity assembly 
through the six half-inch sections of 
tubing, which act as a waveguide beyond 
cutoff, and exit through the tube anode 
cooling fins. 


Protective interlocking should be 
provided so that if forced-air cooling fails 
for any reason, or falls below the minimum 
allowable, all voltages will be removed 
from the tube, including rf drive and the 
heater supply. Conversely, it should not 
be possible to apply any voltages to the 
tube, including its heater, unless an 
adequate supply of forced air is flowing 
through the cavity. 


ELECTRICAL 


CONNECTIONS - Heater voltage for the 
tube should be applied to the two lugs 
provided, each with a 6-32 screw. One of 
these terminals is also the cathode 
connection of the tube. (See outline 
drawing for identification of terminals). 


For efficient operation at most power levels 
bias voltage is required. The most simple 
means of obtaining bias voltage is with a 
cathode resistor, which may bea fixed value(5 
0 for the TYPICAL OPERATION conditions 
shown on Page 1) or a wirewound variable if 
a simple power-output control is desirable or 
required for the particular installation. 


For monitoring of operating conditions, and 
especially during tuning of the cavity, a grid 
current and plate current meter are 
suggested. For the grid current a+25 mAdc 
zero-center meter is desirable. The plate 
current meter should be 500 mAdc full scale. 
Both meters should be in the B- lead, as 
shown in the simplified ELECTRICAL 
CIRCUIT DIAGRAM on the drawing of the 
850 MHz Land Mobile Base Station 
Amplifier. 
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The tube anode is effectively bypassed 
internally in the cavity so no special 
precautions are required for application of 
B+ to the tube. Connection is most easily 
made to the center cap of the anode, and it 
is recommended thata 109,10 W current- 
limiting resistor be used in the B+ line to 
protect the tube in case of an overload or 
fault condition. 


The input and output rf connectors are 
both the standard Type “N”’. 


HEATER VOLTAGE - The recommended 
nominal heater voltage of 6.3 volts should 
be applied for a minimum of 60 seconds 
before operation commences. After 
operation has started the heater voltage 
should be reduced to (approximately) 5.0 
volts, to prevent cathode overheating due 
to rf transit-time effects in the tube. This 
reduction in heater voltage should 
preferably be made automatically with the 
application of rf drive voltage to the 
cavity. The optimum value for the reduced 
heater voltage is dependent on anumber of 
factors, but predominantly the power level 
of operation, and where long life and 
consistent performance are factors 
operation at less than 5.0 volts on the 
heater may be desirable, though never 
below 4.0 volts for the CV-850 cavity. With 
stable operation achieved and all tuning 
completed with a heater voltage of 5.0 
volts, the heater voltage may then be 
reduced in small steps until it is noted that 
some change in performance has occurred, 
such as a change in the power output. The 
operating value of heater voltage should 
then be raised and set to about 0.5 volts 
above the critical level found to affect 
performance. 


For best life expectancy and most stable 
performance it is desirable to regulate the 
heater voltage and hold it to the final 
desired value within + 2 percent. 


INTERLOCKING & OVERLOADING 
PROTECTION - Application of anode 
voltage should be interlocked with the rf 
drive in a suitable manner so the drive 
voltage cannot be applied to the tube grid 
in the absence of anode voltage. As 
previously noted under FORCED-AIR 
COOLING, the equipment should include 
an air interlock so no voltages can be 
applied (including heater voltage) unless 
there is adequate flow of cooling air. 


CONTROL GRID CHARACTERISTICS 
OF 3CX400U7 TUBE - The absolute 
maxium dissipation rating for the grid of 
the 3CX400U7 is 5 watts, though in normal 
operation in the CV-850 cavity this value is 
not approached. The use of a zero-center 
grid current meter, for tuning and 
monitoring, is reeommended because the 
normal grid current indication can be 
negative, as shown under TYPICAL 
OPERATION. This negative current does 
not indicate any circuit or tube 
malfunction and is the result of tube 
characteristics and transit-time effects at 
the frequency of operation. 


PRELIMINARY COARSE TUNING - 
Before any operation is attempted, unless 
the operator is assured the cavity has been 
pretuned to the desired frequency, the unit 
should be checked for its coarse tuning and 
then the fine tuning procedure outline 
below should be followed. 


The end plates of the cavity, which have 
handles attached, may be moved to 
roughly set the frequency of operation. To 
move these end plates the retaining screws 
are loosened, the end plates are pushed or 
pulled to the desired position, and the 
screws are retightened. For operation near 
the low end of the cavity range (850 MHz), 
the plates should be pulled out and set 
between center and the end of the allowable 
travel. For operation near the high end of 
the range (870 MHz), the plates should be 
pushed in and set between the center and 
the farthest-in end of the travel. 


& 


Output coupling is adjusted by rotating 
the output Type N connector and should be 
set for maximum coupling by rotating the 
OUTPUT COUPLILNG control so the side 
flats of the output Type N connector are in 
a direction radial from the tube. These flats 
are parallel to the internal coupling loop. 
Note that the locking device must be 
loosened before the OUTPUT COUPLING 
control can be moved. 


INITIAL OPERATION & FINE TUNING - 
Preliminary setup of the cavity should 
have included its mounting, arrangement 
for air cooling and air interlocking, 
installation of a known-good 3CX400U7 
tube, the anode power supply and metering 
for the grid and anode current, the cathode 
bias source (which may be a fixed or 
variable wire-wound resistor, as shown in 
the ELECTRICAL CIRCUIT DIAGRAM of 
EIMAC Drwg. No. 169026, the heater 
voltage source (with provisions for 
reduction in voltage once rf operation of 
the cavity commences), and the rf driving 
source (interlocked to the anode voltage 


supply). 


During tuning an rf input directional 
coupler should be connected in the input 
line. This can later be removed if 
continuous monitoring is not desired. A 
thruline wattmeter in the output line 
(capable of showing at least 250 watts full 
scale) will show if output power is normal 
when tuning is completed, and can then be 
removed if continuous monitoring is not 
desired. 


If cathode resistive biasing is used, a value 
of 59 will result in -2.0 volts of tube bias 
with an anode current of 400 mAdc, and 
this value of bias is recommended during 
tuning and may also be used for operation 
at the full power input level with good 
efficiency. A variable resistor can be used 
to add resistance if a power output control 
is desired. 
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A 500 signal source should be coupled to the 
input coaxial connector (through a direction- 

al coupler), and a 502 load coupled to the 
output coaxial connector (through a thruline 
wattmeter). With cooling air on, fine tuning is 
then accomplished as follows: 


1) Apply 6.3 volts heater voltage for 60 
seconds minimum. 


2) Apply anode voltage of 1500 Vdc 
maximum. The plate current meter 
should now read between 50 and 150 
mAdc, and the grid current meter 
should be near zero. 


3) Apply 5 to 10 watts of rfdrive. The plate 
current should increase to between 300 
and 400 mAdc and there should be an 
indication of output power on the 
output thruline wattmeter. 


4) Adjust, the “TUNING” control for 
maximum power output. With the 
white dot pointing toward the 
“TUNING” label, rotate clockwise and 
notice the swing of power output. If the 
power output increases, goes througha 
maximum, and then decreases again 
before the white dot has gone through 
90° of rotation, the course tuning 
(settling of the cavity end plates) is 
correct. If the power output increases 
steadily and only begins to fall after 90° 
of rotation, this indicates the cavity 
end plates are set too far out and must 
be moved toward the tube. Conversely, 
if the power output only decreases as 
the output tuning control is initially 
rotated clockwise the cavity end plates 
must be moved away from the tube. 


5) If maximum power output is achieved 
in the first 90° as instructed, then all the 
screws which retain the moveable end 
plates may be final tightened. 
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6) The “OUTPUT COUPLING” control 
should now be adjusted for maximum 
power output. First the locking knob 
should be loosened so the coupling can 
be adjusted smoothly. The output 
coupling is turned to the point of 
maximum power output. The setting of 
the “TUNING” should then be 
rechecked, and both adjustments 
continued until maximum power 
output is achieved. The lock should 
then be reset on the OUTPUT 
COUPLING. 


7) Reduce the heater voltage to 5.0 volts. 


8) The input tuning and matching must 
then be accomplished, under full power 
conditions. The lock on the input 
coaxial-connector-probe, and the lock 
on the‘INPUT TUNING KNOB” (see 
Outline Drawing) should both be 
loosened. The input coaxial-connector- 
probe is then moved in and out and the 
INPUT TUNING KNOB is adjusted for 
minimum reflected power. These two 
adjustments are interacting so they 
must be made alternately, adjusting for 
minimum reflected power. When this is 
achieved, both settings may be locked, 
and the TUNING control again checked, 
resetting as necessary for best power 
output. 


9) With all tuning completed, driving 
power should be set to give an anode 
current of 400 mAdc. 


HIGH VOLTAGE - Normal operating 
voltages used with the CV-850 cavity are 
deadly, and the equipment must be 
designed properly and operating 
precautions must be followed. Design all 
equipment so that no one can come in 
contact with high voltage. All equipment 
must include safety enclosures for high- 


voltage circuits and terminals, with 
interlock switches to open primary 
circuits of the the power supply and to 
discharge high-voltage capacitors 
whenever access doors are _ opened. 
Interlock switches must not be bypassed 
or “cheated” to allow operation with 
access doors open. Always remember that 
HIGH VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If itis desired 
to operate the CV-850 cavity under 
conditions widely different from those 
given here, write to: Product Manager, 
Power Grid Tube Division, EIMAC Div. of 
Varian, 301 Industrial Way, San Carlos, 
CA. 94070. fore i ntormiati onmsratno 
recommendations. 
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(B) 
© INCHES MILLIMETERS 
| MAX = A MAX REF 
6.530 34] 16567 
2.635 43| 6693 
1.010 1S | 25.66 
QuTER EATER | 4.619 [109.40] 732 
CONNECTOR OR 0) 4.369 106.22| 110.97 
SCREW-(INSUL.) 
a 4-40 UNC-2B 
TAP-I5 PLACES 
(H) INNER HEATER 
(GROUNDED) 
*4-40 UNC-2B 


TAP-6 HOLE 
ON(E) PITCH DIA, NOTES! 


1. REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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SK-300A 


AIR-SYSTEM 
SOCKET 


The Eimac SK-300A Air-System Socket is 
recommended for use with those tube types listed at 
the bottom of the data sheet. The Eimac SK-306, SK- 
316 and SK-1306 Air Chimneys are available for use 
with this socket. When this socket is used, connection 
is made to each of the tube electrodes except the 
anode, by means of concentric rings of spring-finger 
contacts. The SK-300A is an improved version of the 
now obsolete SK-300, with significantly lower air 
horsepower requirements and reduced pressure drop 
at the air-flow rates used with these tube types. The 
SK-300A will replace an SK-300, as the mounting 
holes are identical. 


BASE CONNECTION 


The SK-300A Air-System Socket consists of four concentric tings of spring-finger contacts. The socket 
is provided with two filament connectors with a 14" diameter hole in each connector for making connec- 
tion to the inner and outer filament contacts. One 6-32 terminal is provided for DC connection to the 
screen-grid. RF connection to the screen-grid may be made directly to the collet. The SK-300A has four 
8-32 terminals for connection to the control-grid. The four contact rings are shown on the outline draw- 
ing. 
MAXIMUM WORKING VOLTAGE: 

Sig (SNA CHG eck BRE, le eh ie ee he SO ER SMe ALA acs Clee)! alisls 


Evista) A CTa Pa puis Wile ee oth rk ee OSE Pee ne ae ee i thir og ae 3000 Vdc 
MATERIALS AND FINISHES 


The socket body is made from brass silver-plated. The contact material is a non-ferrous spring alloy, 
beryllium-copper, heat treated for spring action and silver-plated for good RF conductivity. The 
insulation material is teflon and ceramic. 


INSTALLATION 


The SK-300A Air-System Socket can be mounted on a chassis deck, partition or pressurized compartment. 
Chassis mounting is accomplished by cutting a 7-3/16” hole in the chassis deck or partition. The socketis 
then placed in the hole and fastened in place by eight 6-32 machine screws through the eight holes 
provided for fastening. The SK-300A is recommended for use with the following tubes, with the air 
chimney shown: 


Tube Type Recommended Chimney Tube Type Recommended Chimney 
8170/4C X5000A SK-306 8171/4CX10,000D SK-1306 

8170W/4C X5000R SK-306 4CX10,000J SK-1306 

8909/4C X5000J3 SK-306 8281/4CX15,000A SK-316 
8661/4CW10,000A none req’d 8910/4CX15,000J SK-316 

4CW25,000A none req’d 

ere at et SK - OU A ROCK OLS soc his tis Sa cles ee gid wt es o's wees eleeers sce we ale mies meee 3.25 lbs (1.48 kg) 
(Effective 3-15-78) © 1964, 1969, 1978 by Varian Printed in U.S.A. 


varian EIMAC division / 301 industrial way / san carlos / california 94070 
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DIMENSIONAL DATA 


INCHES 
F 


: 


MILLIMETERS 
| min | 
52.35 
94.79 
100.08 
124.99 
aa 
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Pe [ae | soo | | ce | soos |_| 
Pa | eer [oes | fae [aw |_| 
Ps [sv | ores | [voce [vee |_| 
To | aaeo | eats | _[oonre [eoose |_| 
6-32 NC-2A STUD 
Pw [ome [om] [en [en] | 
Pa] soon | seo | | zo] eee |_| 
se | ea a cs oe seh 
[wo fore |_| 


| Hi 5 AIR_CHIMNEY 
H \ wb (ACCESSORY PART 


NOTES: 

1, REF DIMENSIONS ARE FOR INFO 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2. TOLERANCES ARE NOT CUMULATIVE. 


erie avn & 3. GAICONTACT SURFACES . 


Guat SW 


NTR Ri 
6-32 MAGHINE SCREW 
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EIMAC. division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 


A quick guide to EIMAC products and services offered in this catalog. 
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Including... 


e@ Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


© Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
@ EIMAC/JEDEC cross-reference list. 


Important EIMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian /EIMAC export operations and overseas offices. 


Eimac 
Tube Type 
Numbering 

System 


EIMAC tube types are identified by either 
a non-descriptive, sequentially-assigned 
4-digit type number, standardized and regist- 
ered with the ELECTRONIC INDUSTRIES 
ASSOCIATION (EIA) for non-duplication 
throughout the world, or by an EIMAC-orig- 
inated coded numbering system, designed to 
convey descriptive information about the 
tube. Many tube types can be identified with 
either number, and are branded with both. 


of electrodes, one or more letters denoting 
special characteristics, a numeral represent- 
ing the plate dissipation rating, and a final 
letter to distinguish the tube from others 
which may bear similar or preceding letters 
and numerals. Triode types carry an addition- 
al number to indicate their approximate amp- 
lification factor. 


To illustrate the system, a typical 1500- 
watt, ceramic, external-anode, forced-air 


In general, the EIMAC type number con- cooled EIMAC triode is broken down as 
sists of: a numeral indicating the number follows: 


8877/3CX1500A7 


ah 
EIA Type 
Number Amplification 
Plate Factor 
Dissipation 1-0 to 10 
(Watts) 2-11 to 20 
3-21 to 30 
Number of Electrodes 4-31 to 50 
2 - Diode 5-51 to 100 
3 - Triode 6-101 to 200 
4 - Tetrode 7-201 to 500 
5 - Pentode 8-501 to 1000 
Description 


C-Ceramic Envelope (No Glass) 
L-External Anode, Liquid Convection Cooling 
N-External Anode, Natural Convection Air Cooling 
P-Primarily for Pulse Applications 
*R-Internal Anode, Radiation Cooled 
S -External Anode, Conduction Cooled 
V-External Anode, Vapor Cooled 
W-External Anode, Water Cooled 
& X-External Anode, Forced-Air Cooled 
* In older types, the dash, as in the case of 
the 4-250A, carries the meaning of ‘‘R”’ 
given above. 


Version 
Distinguishes tubes which, al- 
though alike as to number of 
electrodes and plate dissipation, 
are not necessarily interchange- 
able physically or electrically. 


(Effective 6-1-73) 1950, 1967, 1973 Varian 
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SCW10,000A3...... te AGW2000 ASE era 8244 HAA oho oan aot a0 25T 
3CW10,000H3...... oe 4CW10,000A ...... 8661 SW og cog 4G0 0006 35T 
3CW20,000A1...... pei 4CW25,000A ...... ---- S51 Gren eee 35TG 
3CW20,000A3...... ---- 4CW50,000E ...... ee 75THE ich eee 75TH 
3CW20,000A7...... ---- 4CWS50,000) ...... ae ToT tree 75TL 
3CW20,000H3...... ---- 4CW100,000D...... = 1OOR Pee ere er 8020 
3CW25,000A3...... mre 4CW100,000E...... ---- 100TH &. reves eee: 100TH 
3CW30,000H3...... ses 4CW250.000A...... ~<=-= OOM Ceo ome ae as 100TL 
3CW30,000H7...... ---- MCX IOEC ee ee 15OTH eee ee 152TH 
3CW40,000H3...... ---- 440X195 eee ae 152 [lS eae coon mere 0 eye 
SGX1IOOA52.. ee 7289 ACX2508 ee 7203 WR Gone oo oo woe 
SCX100RSe eer 8250 4CX250F......... 7204 177 AMR rs ae ---- 
3CX1000A7 eee ee 8283 AGXOBORG eee 8621 177WA ....-.---- 6549W 
3CX1500A7E eee 8877 4CX250K......... 8245 250K iie. Me tee i. ---- 
3CX2500A3 ey eee 8161 4CX250M......... 8246 250TH .......--. 250TH 
SCXAZ5O0 FOG eeeene 8251 4CX250R Go eee 7580W 2501 Lecter oteh ensue 250TL 
SCX250003 Fernie: o=-- ACKG00A ee ee 8167 A 253 
SCXSO00AT <9 .0 tran. 8238 ACXB00Y ee 8561 QOAW Rey, cis tete eect cneee ec-- 
SGXSOOOA Tne etter coe- ACX350A ee 8321 2C4 eo ore ee ereleie se ebemens 8576 
3CX3000F1....... 8239 ACXS50F rere 8322 279 eee eee eee rie 
SOXSOOOR (usr atete see 8162 4CX350E/. ee 8904 2840s Merve ial: feast Ceasers cece 
3CX5O00A3....... -~=< 4CX600B......... ---- 290... ee ee eee ee i: 
3CX5000H3....... cece 4CX600F) eee eer 204 Fearne endo ee snars === 
SCX10,000A Tia. oars 8158 ACX600 J. eee 8809 SO4TH . were ee wes 304TH 
3CX10,000A3...... 8159 4CX600JA ....... 8921 304TL .. 1 eee eee S04TL 
3CX10,000A7 ee 8160 4CX1000Av ee 8168 B22 2. eee ee ee eee ey 
3CX10,000H3...... ---- ACX1000K=e ee 8352 450TH ....------ 450TH 
3CX15,000AS.... =... ---- ACXA500A+1. ee ese 4507 ear eles 450TL 
8CX15.000A7.. = meee 4CX1500B........ 8660 RTA We Be oe 575A 


EIMAC/JEDEC CROSS-REFERENCE LIST JEDEC to EIMAC 


| & \ JEDEC No. EIMAC No. JEDEC No. EIMAC No. JEDEC No. EIMAC No. 


ee eee DEG NG. — BIMACNO. © JEDEG Now SCSGA Tea hon dante s 2C39A TAS Rat eaters 7457 6252W ....... 4PR60C 
OCQOWA sme a 2C39WA TAB cee 7480 S28 tern 4CX15,000A 
S73 ee ee ee we 673 S907 Fo ee. 8907 Oe aaa GeO O 3024 EVIE oo OG 0 oe 4-400B S283 ensnenetetenen 3CX1000A7 
COL oe, Sete ce tore 750TL B01 oe ee 8911 ADO IRS ctovs.s tester atone 4-125A AS) a oannoee 4C X250R B295An a ereretenel 8295A 
Roe rs Se 826 Boasts ae ee 8912 402A ae ec 4D21A 7609 Ie ak a aie 7609 8327 ee 4CX350A 
ao a ng 8 ES 869B BOS0 er a oe 8930 REAT Aree uae Lees 4 5-125B 7098 Rte cca 7698 8322 ...+.2-- 4CX350F 
BERG s a kien 869B/L Boas hep. ae 8933 S022 nom a eS. 4-250A Lbs Bahane 3CPN10A5 8349 .....--. 4CX35,000C 
ROUT ee oes 1000T BOSE ye te ete eh 8938 GCoin. memes sh 6C21 7OiSALN nar 7815AL 8351... -eee 4CV 100,000 
SOT Fae es 1500T Boller ee ee 8940 P19 Path ah eee oe 25T ica Anise. 3CPX100A5 8352 .... +e 4X 1000K 
satel Sos Saas ie ee steep =e ag Amee es cone ake ape B5 lero geretae: ana 35T TASIARVNL, ccs 7815RAL 0k) ogconDpo or 8403 
ATS ASS SL SSTG a ee se aoe TG TR1SK ee wa 78 1X 64520 ee B42 
eae ee pd BO4A a esis sie vias g044 [STH eet 75TH 7B15XAL ..... 7815XAL dase exes 4-400A 
6549 ........... 6549 TETL ows ee nees 75TL TB43 50 212 oe « « 7843 8533" ore vie eet 8533 
pe nee ok ees 6569 100TH =. ee: 100TH 7055 eh tee 7855 B560A ee 8560A 
a 2 Cine ies 6580 100} Cee eee 100TL TE5SALetvenige bs 7855AL 8561.20 ee 4CX300Y 
REORAC Pe ee 6696A 152TH eeaerorek, ne 152TH 7055Ke% cee 7855K S57607 ee 264 
12 Pe a ee 6697A 15ol eee are 152TL 7855KAL ..... 7855KAL 8500-4. ee 4CPX250K 
CIS eee ee 6775 250TH we ee ee 250TH 8020 aoe 100R 8621 eee 4CX250FG 
SotGeee nse s 6816 250 Tete ie core 250TL O15S.accne cars 3CX10,000A1 8660 .......-- 4CX1500B 
GORA FES Chie oe bas 6884 255 tek see aan 253 S159 vce noes 3C X10,000A3 S66 Ie rrr 4CW10,000A 
6894 .... 2.220 6894 SOA TH Stee en, 304TH B10 Pin ak Phe 3C X10,000A7 8745 ten eee 8745 
me Biman ace: ss S047 ee iss 304T L S161 ee 3CX2500A3 6755 ee 8755 
spt Se he rer ASO THE at oe 450TH 81622 cee ee 3C X3000F7 STESA Te eee 8755A 
unite Wes Sete Saar ASO EL ey renee 450TL G163eee ee 3-400Z B56 re on ee 8756 
© seas ee ae 7609 S75AR anys nee 575A S164 oe 3-1000Z 8757 8 ee 8757 
7ebn eas 7698 SOO EN en, Paar we 3-200A3 S165 a 4-65A g0008> ae ese 4CX600J 
7EISAD Sos Sr 7815AL G73 Re 673 S160 eee oe 4-1000A 8647 poe ae 8847 
TSISHALT cae. 7815RAL Ast Aly Seek Res =P (501 8167s ee 4CX300A BS47ANe ee 8847A 
7S 7815X BIG aes om en, 826 S168 522 ome 4C X1000A B87 39a te oes 8873 
TOISMAII San Os 7815XAL BOOB 2S ek ae 869B O169. 0 seer 4CX3000A 8874 eee 8874 
FL) = Tete ee ee 7843 8698/1 a2. ea oe 869B/L 8170s nto 4CX5000A S875u- 7 oe 8875 
PRSRN one cet cok 7855 TOOO Teese eee nee 1000T S170We eee 4CX5000R 8876. a ee 8876 
TESSALS NO 7855AL TOOT ee eae 1500T Bi7teen eee 4CX10,000D 8877s ae 3CX1500A7 
7T85SK 2... eee ees 7855K S000 Te eee 2000T CHW ole abso0'o.t 4X150G 8802.50 i ochs see 8892 
Aheencih! Site ee SSG7AG. eae 5867A 6173 ee 4W20,000A 6693 ee 8893 
as ee Alie C155 tee a hee 6155 Sie 4PR65A SO04 Ne etre 4CX350FJ 
pp ee ee 3430 C156 ee oem ne 6156 8186 eee 4PR400A 8906" 7s. 8906 
geasws eo 8 8533W 6540W Ede ene 2 177WA 8169s cto cans 4PR1000A SOOGAL I tee 8906 AL 
SAF ee ee 8560A (A Net Ante SR Ree St 6569 S236 eee 3CX3000A1 B906BAL ..... 8906BAL 
BPG er ee hs 8745 G5BO Stara tea eater ie 6580 8230 eee 3CX3000F 1 8906X ....... 8906X 
TE de APE Pee 8755 GEQGA Ae ee es 6696A 8240 kamen hes 3CW5000A1 8906XAL ..... 8906XAL 
S954 cote ae aes 8755A 6607 AM nc. cee 6697A G24 tue eka ane 3CW5000F1 8907 ........ 8907 
8756 .. 2-2-2 eee 8756 YA oh er onaee tae ae 4-400C S240 we Are ae 3CW5000A3 8909 ........ 4CX5000J 
1) 8757 CblG ren eas 6816 6243 20 eee 3CWS000F3 8910 ........ 40X15, 000J 
8847 ..-- eee eee 8847 Goad Baiotos 6884 6244 Sena: 4CW2000A 8911 ........ 8911 
aa sete eens calle 6604 tee ee 6894 nas oo ae ee 4CX250K 89122). Geatajaeers 8912 
novateee es "8874 6805. sn ene 6895 8246 tee aye 4CX250M 8921 .......- 4CX600JA 
nk et ee = TOS4 ace eee 4X150A 6247 sees ee 4PR125A 8990 er 8930 
Re eee ee 8876 10352 ae ees 4X150D 8248 5 as sacs oes 4PR250C 8933: Fa tele es 8933 
ey en ae 8892 7203 ay tet ae 4CX250B 8249 eae ae 4W300B S038. Ao aren 8938 
@ ey . a eae ee ae 8893 7206 ere te Oe ae 4CX250F 6250 5. ete 3CX100F5 8940 ......-. 8940 
So hod ae a 8906 221 eee ee oa oe 7211 Cy esh B apreeeea ra 3C X2500F3 8941 .......- 8941 
B906AL .....-..-- 8906AL T2B0 i la a 3CX100A5 2526 re ons 4PR60B 8942 .. 1... 8942 
ROGER AL so 8906BAL 8944 ........ 8944 
Saas Se 8906X 
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POWER GRID TUBE SELECTION GUIDE 


The EIMAC Power Grid Tube Selection Guide is arranged for ease in 
making type selections by use rather than tube type. The Guide is 
applications oriented. It includes a switch tube capability curve. 


Tube types are listed according to the principle modes of service 

for which they are rated. Under each mode of service, EIMAC tube 
types suitable for the application are tabulated in descending order 
of the most significant tube parameter in the left hand column. 

For example, in the POWER AMPLIFIER tabulation, tube types are 

listed in descending order of typical rf power output; PULSE REG- 
ULATOR tubes are listed in descending order of peak current capabi- 
lity. This format places emphasis on tube application and facilitates 
comparison in terms of the significant ratings of the EIMAC types 
available for a given application. 


After preliminary selection of a tube type (or types) from the Guide, 
the final choice should be based upon the complete ratings from the 
EIMAC data sheet for the tube in question. 


POWER GRID TUBE SELECTION GUIDE 
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REGULATOR SERVICE 


RADIO FREQUENCY POWER AMPLIFIER 


LINEAR 
Peak Env. Rated Freq. (MHz) Inter-Mod, EIMAC 
Power + Anode Distortion Quick Ref. EIMAC Type 
(kW) Diss. F] / Upper (dB)Typical Tt Catalog * Type of . 
Typical (kW) useful 3rd 5th Cooling Page No. Number Tube Application Note 
1180 1250 30:7/ +50 water -- X2159 Tetrode 
600 650 50" */aL00 Water -- X2170 Tetrode 
230 250 30 / 50 -31 -43 vapor 38 4CV250,000A Tetrode 
230 250 30 / 50 -31 -43 water 36 4CW250,000A _—- Tet rode 
168 100 108 / 150 water 35 4CW100 , 000E Tetrode 
123 100 30 / 50 -26 -40 vapor 38 4CV100,000C Tetrode 
105 50 110 / 220 vapor 4 3CV50,000A7 Triode Grounded grid 
55 35 BGt/ 350 -30 -40 air 33 4CX35,000C Tetrode 
45 50 110 / 200 -46 -60 vapor 6 4CV50,000J Tetrode 
45 50 110 / 200 -46 -60 water 6 4cCW50,000J Tetrode 
17 10 140 / 220 -40 -39 air 16 3CX10,000A7 Triode Grounded grid 
17 20 140 / 220 -40 -39 water 20 3CW20,000A7 Triode Grounded grid 
i Re 15 L10\/ 4220 -40 -39 air 4 3CX15,000A7 Triode Grounded grid 
14 10 100 / 220 -30 -36 air 33 4CX10,000D Tetrode 
12 15 110 / 220 -41 -41 . aig 33 4CX15,000J Tetrode 
1055 10 100 / 220 -35 -40 air 5 4CX10,000J Tetrode 
10 5 100 / 220 -30 -38 air 32 4CX5000A Tetrode 
10 5 100 / 220 -30 -38 air 32 4CX5000R Tetrode 
5.8 3 150 / 220 -40 -43 air 41 5CX3000A Pentode 
5.8 3 30 / -- -26 -41 air 41 264/8576 Pentode 
i Re, 3 110 / --- -51 -45 air 15 3CX3000A 7 Triode Grounded grid 
5.3 3 150 / 220 -32 -36 air 32 4CX3000A Tetrode 
9.3 5 30 fee -26 -40 air 41 290 Pentode 
ee 5 100 / 220 -41 -44 air 32 4CX5000J Tet rode 
2.06 1 220 / 400 -31 -39. air 13 3CX1000A7 Triode Grounded grid 


# Plate power output, 
calculated or measured 


at Low Frequency. 


* Catalog No.171 


t Calculated or measured by two-tone method at 2.0 MHz 
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RADIO FREQUENCY POWER AMPLIFIER 


LINEAR 
Peak Env. Rated Inter-Mod. EIMAC 
Power + Anode Ereq. (Miz) Distortion Quick Ref. EIMAC Type 
(Watts) Diss. Fl / upper (dB)Typical t Catalog * Type of 
Typical (Watts) useful 3rd 5th Cooling Page No. Number Tube Application Note 
2050 1500 220 / 400 -38 -41 air 3 3CX1500A7 Triode Grounded grid 
2030 1500 500 / --- -44 -44 air -- 8938 Triode Grounded grid 
1785 1500 110 / 220 -33 -42 air 40 5CX1500A Pentode 
1160 1000 110 / 220 -43 -47 air 31 4CX1500B Tetrode 
1080 1000 110 / --- -29 =3) aia 13 3-1000Z Triode Grounded grid 
940 500 110 / --- -40 -45 air 13 3-500Z Triode Grounded grid 
645 500 110 / --- -33 -41 air 39 5-500A Pent ode 
620 200 500 / 900 -35 -36 conduction 3 8873 Triode Grounded grid 
620 400 500 / 900 -35 -36 air 3 8874 Triode Grounded grid 
620 300 500 / 900 -35 “36 aix 3 8875 Triode Grounded grid 
590 400 110 / --- -28 =35 air 12 3-400Z Triode Grounded grid 
580 600 30 / --- -43 =-43 ar 30 4CX600J Tetrode 
495 400 110 / --- air 24 4-400C Tetrode 
295 250 5067/ -==- -25 =O). aa 28 4CX250R Tetrode 
295 250 500 / --- -25 -30 conduction 5 4CS250R Tetrode 
263 350 30/220 -30 =So0 Ale 30 4CX350A Tetrode 
263 350 30 fe 220 -30 =-35 air 30 4CX350F Tetrode 
263 350 30 ve 220 -40 “45 air 5 4CX350FJ Tetrode 
226 200 500 / --- conduction 25 8560A Tetrode 


Ee tc eS i PO NN te A etre stale a pe ll eh 
# Plate power output. * Catalog No. 171 t Calculated or measured by two-tone meathod at 2.0 MHz 
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RF POWER AMPLIFIER 


CLASS C, CW OR FM 


Gnd.Grid 
connection 


Gnd.Grid 
connection 


Plate Pwr. Plate Freq. (MHz) t EIMAC Quick 
Out put fea Dissipation ei / UPPEX =o Bet Nas ieee EIMAC Ty pei of 
Typical (Rated kW) useful Gain Cooling Page. No. Type Number Tube 
a er re ee 
1650 1250 30 / 50 x200 Water -- X-2159 Tetrode 
1050 650 50 / 100 x300 Water -- X-2170 Tetrode 
460 250 SUR U x150 Vapor 38 4CV250,000A Tetrode 
460 250 30 / 50 x150 Water 36 4CW250,000A Tetrode 
220 100 108 / 150 x1800 Water 35 4CW100 , 000E Tet rode 
168 100 30 / 50 x1350 Vapor 38 4CV100,000C Tetrode 
165 100 30 / 50 x140 Water 35 4CW100,000D Tetrode 
139 75 30 / 50 x1150 Vapor 38 4CV75,000A Tetrode 
137 50 110 / 220 x900 Vapor ay} 4CV50 ,OO0E Tetrode 
137 50 110 / 220 x900 Water 35 4CW50,000E Tetrode 
110 35 30 / 50 x425 Air 33 4CX35,000C Tet rode 
80 60 40 / 80 x130 Water 21 6696A Triode 
80 80 40 / 80 x130 Vapor 22 7480 Triode 
80 35 40 / 80 x130 Air 18 6697A Triode 
64 20 90 / 150 x66 Air 17 3CX20,000A3 Triode 
64 20 90 / 150 x66 Air 17 3CX20,000H3 Triode 
42 25 100 / 150 x37 Water at 3CW25,000A3 Triode 
36.5 15 110/225 x166 Air 33 4CX15,000A Tetrode 
30 15 100 / 150 x45 Air 17 3CX15,000A3 Triode 
24.5 10 140 / 200 x6 Air 16 3CX10,000A3 Triode 
24.5 20 140 / 200 x6 Water 20 3CW20,000A3 Triode 
205 15 110 / 160 x50 Air 4 3CX15,000A7 Triode 
16 5 100 / 220 x1050 Air 32 4CX5000A Tetrode 


* Power Output and Power Gain are calculated or measured at Low Frequency. 


t Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally 


involves operation at reduced anode voltage and reduced plate input power. 


# Catalog #171. 
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RF POWER AMPLIFIER 


CLASS C, CW OR FM 


a 


Plate Pwr. Plate Freq. (MHz) Tt EIMAC Quick 
Output (W) Dissipation py / Upper faded Ref. Catalog EIMAC Tipe of 
Typical * (Rated W) useful Gain * Cooling Page No. # Type Number Tube 
16,000 5000 100 / 220 x 1050 Air 32 4CX5000R Tetrode 
16,000 10,000 100 / 220 x1050 Air 33 4CX10,000D Tetrode 
16 ,000 10,000 100 / 220 x1050 Water 34 4CW10,000A Tetrode 
11,000 3000 1507-04220 x260 Air 32 4CX3000A Tet rode 
10,000 4000 *5ydy/ 150 x73 Air Ales) 3CX2500A3 Triode 
10,000 4000 75h 7h50 x73 Air 14 3CX2500F3 Triode 
10,000 5000 15 rhe 1 SO x73 Water 18 3CW5000A3 Triode 
10,000 5000 PoNELL50 fe Water 19 3CW5000F3 Triode 
8500 3000 L50/AL220 x160 Air 41 5CX3000A Pentode 
3400 1000 LL0y f-2- eee) Air 25) 4-1000A Tetrode 
3200 1500 110 / 220 x350 Air ae 4CX1500A Tetrode 
3180 1500 110 +/; 220 x350 Air 40 5CX1500A Pentode 
2600 § 1500 250 / --- OS Air 3 3CX1500A7 Triode Gnd.grid 
1500 $8 1500 500 / --- x30 Air --- 8938 Triode OGnd,grid 
1265 500 110 / --- x140 Air 5 4-500A Pentode 
1100 400 110 / --- x190 Air 24 4-400C Tetrode 
1000 250 110 / --- x190 Air 23 4-250A Tetrode 
840 350 100 / 150 ae Air 12 5867A Triode 
805 250 60 / --- x9 Air 12 6569 Triode Gnd. grid 
805 500 110 / --- x67 Air 5 4-500A Tetrode 
745 400 60 / --- x8 Air 12 6580 Triode Gnd, grid 
600 300 Lid 7, 220 x158 Air 29 4CX300Y Tetrode 
500 300 500%, 5+ 4- x177 Air 29 4CX300A Tetrode 
380 250 500 / --- x190 Conduction 5 4CS250R Tetrode 
380 250 500 / --- x130 Air 27 4CX250B Tetrode 
380 250 500 / --- x130 Air 27 4CX250F Tetrode 


§ Pwr.output shown is measured useful, delivered to load, at 104 MHz. 


§§ Useful power output, measured at 430 MHz 
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RF POWER AMPLIFIER 


CLASS _C, CW OR FM 


Plate Pwr. Plate Freq. (MHz) T EIMAC Quick 
Output (W) Dissipation ey / Upper joie Ref. Catalog EIMAC Type Of 
Typical * (Rated W) useful Gain * Cooling Page No. # Type Number Tube 
380 250 500 / 1500 x130 Air 28 4CX250K Tetrode 
380 250 500 / 1500 x130 Air 28 4CX250M Tetrode 
380 250 500 / --- x190 Air 28 4CX250R Tetrode 
380 250 150 / 500 x130 Air 23 4X150A Tetrode 
380 250 150 / 500 x130 Air Dy) 4X150D Tetrode 
380 250 150 / 500 x130 Air 28 7609 Tetrode 
380 250 500 / --- x130 Conduction 2.5 8560A Tetrode 
375 125 120 / --- x150 Air 23 4-125A Tetrode 
200 Conduction 8873 
320 400 500 / --- x35 Air 3 8874 Triode 
300 Air 8875 
270 65 150 / --- x160 Convection 23 4-65A Tetrode 
100 115 1215 Lo — x27 @ Air 26 6816 Tetrode 
400 MHz 
100 mS) 1215 / --- x27 @ Air 26 6884 Tetrode 
400 MHz 
100 ELS 1215 / --- x27 @ Air 27 7457 Tetrode 
400 MHz 
100 £5 1215: fo=-=- x27 @ Conduction 25 7843 Tetrode 
400 MHz 
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PLANAR TRIODE TYPES 


FOR RF POWER AMPLIFIER SERVICE 


CLASS C, CW OR FM 


Useful Pwr. Useful Pwr. Anode Upper 
Output (W) Output (W) Diss. Nom. Nom. Trans- Fl Useful 
Typical + Typical + Amp. Conductance Freq. Freq. Catalog EIMAC 
@ 1.0 GHz @ 2.5 GHz (W) Cooling Factor (mmhos ) (GHz) (GHz ) Page No. Type Number 
580 220 750 C&C & FA 65 100 2e3 3.0 8940 
295 110 150 * C&C or FA 75 40 2.5 3.0 Y-519 
250 90 150 C&C or FA US: 30 ZS 320 8757 
250 90 150 C&C or FA 75 30 PaaS 3.0 8847 
140 50 100 C&C & FA 80 30 2D 30 7211 
140 50 100 C&C & FA 80 30 PAS, 3150 8403 
100 35 100 C&C & FA 80 25 PhS 2, 330 7855 
100 35 150 C&C & FA 100 25 225 370 8756 
90 19 100 C&C & FA 100 ZS 205 0 7815R 
90 19 100 C&C & FA 100 25 Zee 3.0 8745 
80 38 100 C&C or FA 60 30 Zao SIS 8893 
40 25 50 C&C or FA 60 30 Te 5.0 8892 
40 £7 100 C&C & FA 100 23 25 3.30 7289 


t Useful power is that delivered to the load. Figures may vary depending on circuit efficiency and 


individual tube characteristics, The complete ratings and characteristics of the tube type should 
be considered by the circuit designer. 


* Higher anode dissipation is permissible with special radiator. 
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RF POWER AMPLIFIER 


CLASS C 


PLATE MODULATED 


Carrier Pwr. Plate Diss. Freq. (MHz)t EIMAC Quick 
Output (kW) at TYPICAL Ref, Catalog 

conditions upper Power EIMAC Type of 

TYPICAL * (kW) EL useful Gain * Cooling Page No. $ Type. No. Tube 
1375 800 30 #f2 50 x200 Water -- X-2159 Tetrode 
700 160 50 / 100 x290 Water -- X-2170 Tetrode 
285 Lig 30 7 50 x120 Vapor 38 4CV250,000A Tetrode 
285 LS B30 7/6 50 x120 Water 36 4CW250,000A Tetrode 
140 47 30 #50 x110 Vapor 38 4CV100,000C Tetrode 
140 35 108 / 150 x260 Water 6) 3) 4CW100 ,O00E Tetrode 
138 22 308/150 x160 Water 35 4CW100,000D Tetrode 
110 22 110 WF 220 x160 Water $15) 4CW50,000E Tetrode 
110 22 110 / 220 x160 Vapor SV 4CV50,000E Tetrode 

60 20 40 / 80 x30 Water 21 6696A Triode 

60 20 40 / 80 x30 Air 18 6697A Triode 

60 20 40 / 80 x30 Vapor 22 7480 Triode 
55 13 30.750 x440 Air 33 4CX35,000C Tetrode 
55 ll 30 / 50 x220 Vapor 38 4CV75,000A Tetrode 

a: 5 75 90 / 150 x18 Air 17 3CX20 ,000A3 Triode 

27735 Fa i) 90 / 150 x18 Air Ley 3CX20,000H3 Triode 
23735 5.8 110 / 225 x55 Air 33 4CX15,000A Tetrode 
74 ale Sexe) 110 7225 xo Vapor a7, 4CV35,000A Tetrode 

18 5.4 100 / 150 x37 Air 17 3CX15,000A3 Triode 

12.4 ele 140 / 200 x24 Air 16 3CX10,000A3 Triode 


* Power Output and Power Gain are calculated or measured at Low Frequency. 


+ Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency 
normally involves operation at reduced anode voltage and reduced plate input power. 


* Catalog #171. 
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RF POWER AMPLIFIER 


CLASS C 


PLATE MODULATED 


Carrier Pwr. Plate Diss. Freq. (MHz)tT EIMAC Quick 
Output (W) ac ly PrcAl: Ref ,Catalog 

conditions Fi / Upper Power EIMAC Type of 

TYPICAL * (W) useful Gain * Cooling Page No. # Type No. Tube 
8500 3500 100 / 220 x230 Air 32 4CX5000A Tetrode 
8500 3500 100 / 220 x230 Air 338 4CX10,000D Tetrode 
8500 3500 100 / 220 x230 Air 32 4CX5000R Tetrode 
7750 3250 30 / --- x100 Vapor a 4CV20,000A Tetrode 
5750 1250 150 / 220 x190 Air 32 4CX3000A Tetrode 
5750 1250 150 / --- x190 Vapor 3Y, 4CV8000A Tetrode 

5300 950 Toe 150 x45 Air 13 3CX2500A3 Triode 

5300 950 73 we 150 x45 Air 14 3CX2 500F3 Triode 
2630 670 110 / --- x290 Air 20) 4-1000A Tetrode 
2320 780 110 / 220 x230 Air 31 4CX1500A Tetrode 
1960 575 ILO 220 x OE Air 40 5CX1500A Pent ode 

1765 485 110 / --- x50 Air 13 3-1000Z Triode 
830 245 110 / --- x140 Air § 4-500A Tet rode 
785 280 110 / --- x110 Air 39 5-500A Pentode 

640 185 110 / --- x25 Air 13 3-500Z Triode 
630 LS 110 / --- x190 Air 24 4-400C Tetrode 
510 165 110 / --- x160 Air 23 4-250A Tetrode 
300 80 120 / --- x90 Air 23 4-125A Tetrode 
300 200 LiOg e220 bal a) Air 29 4CX300Y Tetrode 
235 65 500 / --- x160 Conduction 5 4CS250R Tetrode 
235 65 500 / --- x135 Air 27 4CX250B Tetrode 
235 65 500 / --- pra lee is} Air wae 4CX250F Tetrode 
235 65 500 / 1500 x135 Air 28 4CX250K Tetrode 
235 65 500 / 1500 xi35 Air 28 4CX2 50M Tetrode 


Page 8 


RF POWER AMPLIFIER 


CLASS C 


PLATE MODULATED 


Carrier Pwr. Plate Diss. Freq. (MHz)T EIMAC Quick 
Output (W) at» TYPICAL Ref.Catalog 
conditions Fl / upper Power EIMAC Type of 
TYPICAL * (W) useful Gain * Cooling Page No. # Type No. Tube 
235 65 500 / --- x160 Air 28 4CX250R Tetrode 
235 65 500 / --- x85 Air 29 4CX300A Tetrode 
235 65 150 / 500 x135 Air ay 4X150A Tetrode 
2355 65 150777) 500 x35 Air 2] 4X150D Tetrode 
235 65 500 / --- x135 Conduction 25 8560A Tet rode 
210 45 150 / --- x65 Convection 23 4-65A Tetrode 
45 45 1215 / *-- x15 @ Air 26 6884 Tetrode 
400 MHz 
45 45 1215 / --- x15 @ Air wer 7457 Tetrode 
400 MHz 
45 45 1215 / --- x15 @ Conduction 25 7843 Tetrode 
400 MHz 
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RF POWER AMPLIFIER 


GRID PULSED * 


Peak RF Pwr. Anode Freq. (MHz) tT Maximum Maximum EIMAC Quick EIMAC 
Out put Dissipation Anode Anode Ref.Catalog Pulse Eng. 
(kw) B Fl / upper Voltage Current Newsletter EIMAC Type of 
TYPECAL (Rated kW) useful (kVdc) (a) 8 Cooling Page No.#+ Page No.§ Type Number Tube 
3900 1250 SOME LH 250 30 195 Water -- -- X-2159 Tetrode 
2000 650 Sie wy pean COs, 30 100 Water -- -- X-2170 Tetrode 
1000 100 LOS weet 0) 30 50 Water 35 9-10 4CW100 , OO0E Tetrode 
500 50 Lig 220 30 33 Vapor 37; 9-10 4CV50,000E Tetrode 
500 50 Lite yeeceu 30 33 Water By, 9-10 4CW50,000E Tetrode 
160 15 LlO@ey ee 2 ih 20 Air 33 11-12 4CX15,000A Tetrode 
80 10 100 487" > 220 10 13 Air 33 i eS 72 4CX10,000D Tet rode 
80 10 LOO) Fez 20 10 13 Air 32 11-12 4CX5000A Tetrode 
80 10 LOOM mee 20 10 13 Air 32 11-12 4CX5000R Tetrode 
35 3.0 --- / 500 950 10 Air -- --- Y-669 Triode 
34 1:0 110 / --- 15 See Air 43 11-12 4PR1O00A Tetrode 
34 HAC 110 / ==- US Bie Air 43 11-12 4PR1OOOB Tet rode 
PSPeees 0625 500 / 1500 eb=7.0 6.0 Air 29 9-10 4CPX250K Tetrode 
ec2=1.5 
PSP 28 0.25 500 / 1500 eb=7.0 6.0 Air 28 9-10 4CX250K Tetrode 
ec2=1.5 
PSE Zs O.25 500 / 1500  eb=7.0 6.0 Air 28 9-10 4CX250M Tetrode 
ec2=1.5 
11 0.40 110 / --- 10 Lae Air 43 11-12 4PR400A Tetrode 
10 @225 500 / 1500 SS) 0.8 Air 29 9-10 4CPX250K Tetrode 
(Cath.driven, screen pulsed) 
SG 0.20 500 / --- 350 0.8 Conduction 3 --- 8873 Triode 
1.6 0.40 500 / --- 30, 0.8 Air 3 --- 8874 Triode 
1.6 0.30 500 / =-- a0 0.8 Air 3 --- 8875 Triode 
Lsi6 0.25 500 / --- 3.0 0.8 Air 27 9-10 4CX250B& F Tetrodes 
1.6 Ono 500 / 1500 320 0.8 Air 2 9-10 4CX250K& M Tetrodes 


PSP 


Grid Pulsed service unless otherwise indicated, 


Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally 
involves operation at reduced anode voltage and reduced anode power input. 


Catalog #171. 
EIMAC Engineering Newsletter SUMMARY OF EIMAC TUBES FOR PULSE OR SWITCH SERVICE available on request. 


Average during the pulse. Power Output data is anode power (does not include circuit losses), calculated or measured 
at Low Frequency. 


Anode and screen-grid pulsed, as indicated. 
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RF POWER AMPLIFIER 


GRID PULSED * 


Peak RF Pwr. Anode Freq. (MHz) ft Maximum Maximum EIMAC Quick EIMAC 
Out put Dissipation Anode Anode Ref.Catalog Pulse Eng. 
(kw) 8B Fl upper Voltage Current Newsletter EIMAC Type of 
TYPICAL (Rated kW) useful (kVdce) (a) 8 Cooling Page No.#+ Page No.§ Type Number Tube 
4.0 Oei25 120 / --- 9.0 OE7/ Air 23 11-12 4PR125A Tetrode 
2.6 0.300 iD ff °-220 EU) 1 hee Air 29 Pit 2 4CX300Y Tetrode 
2.0 0.065 150 / --- PS) 0.4 Convection 23 11-12 4PRO65A Tetrode 
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PLANAR TRIODE TYPES 


FOR GRID OR PLATE PULSED RF POWER AMPLIFIER SERVICE 


OPERATIONAL DATA RATING/DESIGN DATA 
Useful RF* Useful RF* Pulse EIMAC Anode Nom. Nom. Fl Upper 
Pwr Out (W) Pwr Out(W) Pulsed Width TYPE Diss. Amp. Gm Freq. Useful 
@ 1.0 GHz @ 3.0 GHz Element (us)T Dutyt NUMBER (W) Cooling# Factor (mmhos) (GHz) Freq. (GHz) 
110,000 62,000 plate 6.0 0.0033 8941 750 C&C & FA 200 73 S)Al0 6 Hts} 
86,000 54,000 plate 6.0 0.0033 8942 750 C&C & FA 200 15 30 oo 
81,500 47,000 grid 6.0 0.0033 8941 750 C&C & FA EES 90 3.0 See 
57,500 36,900 grid 6.0 0.0033 8942 750 C&C & FA LS 90 Shal0, Shs) 
29,000 18,000 plate 6.0 0.0033 8940 750 C&C & FA 65 100 320 4.0 
27,000 16,500 plate 6.0 0.0033 Y-518 150 C&C & FA 135 40 3.0 BiG 3) 
23,000 14,200 grid 6.0 0.0033 8940 750 C&C & FA 65 100 JO) 4.0 
23,000 13,000 plate 6.0 020033) 8533 100 C&C & FA 145 30 B20 2 Pe) 
8755 
23,000 13,000 plate 6.0 0.0033 8755A 150 C&C or FA 135 30 3.0 35 
225500 12,500 grid 6.0 0.0033 Y-518 150 C&C or FA 135 40 BO 355 
19,500 10,500 grid 6.0 0.0033 8533 100 C&C & FA 145 30 350 8)55) 
; 8755 
19,500 10,500 grid 6.0 0.0033 8755A 150 C&CTOr, FAR at 35 30 Silo) 35 
10,000 6400 plate 6.0 0.0033 Y-519 150 C&C or FA 75 40 3.0 hee 
8400 5250 plate 6.0 0.0033 7211 100 C&C & FA 80 30 Be 3.35 
8400 5250 plate 6.0 0.0033 7698 10 C&C 80 30 Sie 10; Sigs 
8400 5250 plate 6.0 0.0033 8403 100 C&C & FA 80 30 35.0 SW) 
8400 5250 plate 6.0 0.0033° 58757 150 C&C or FA 75 30 3.0 oD) 
8847 
8400 5250 plate 6.0 0.0033 8847A 150 C&C or FA Wis 30 BO 355) 
8400 5800 plate 6.0 0.004 83935 s LOO C&C or FA 60 30 4.0 eS 
7200 4500 grid 6.0 0.0033 Y-519 150 C&C or FA 3) 40 3.0 30 
6000 3750 grid 6.0 050033) 72Eu 100 C&C & FA 80 30 0 bis: 
6000 3750 grid 6.0 0.0033 7698 10 C&C 80 30 3720 Bae 
6000 3750 grid 6.0 0.0033 8403 100 C&C & FA 80 30 32.0 ha) 


* Useful power output is that delivered to the load. Figures shown are approximate & dependent on circuit efficiency. 
+ Pulse derating data is available for most types for operation with longer pulses and/or higher duty. 


# C&C: conduction & convection FA: forced air 
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1 


) 


Useful RF * 
Pwr Out (W) 
@ 1.0 GHz 


6000 


6000 


5000 


5000 


5000 


5000 


5000 


5000 


4950 


3700 


3500 


3500 


3500 


3500 


3500 


3050 


1400 


PLANAR TRIODE TYPES 


FOR GRID OR PLATE PULSED RF POWER AMPLIFIER SERVICE 


OPERATIONAL DATA 


Useful RF* 
Pwr Out (W) 
@ 3.0 GHz 


3750 


3750 


2900 


2900 


2900 


3150 


3150 


3150 


3350 


2700 


2000 


2000 


2250 


2250 


2250 


2150 


835 


Pulsed 
Element 


grid 


grid 


plate 


plate 


plate 


plate 


plate 


plate 


grid 


plate 


grid 


grid 


grid 


grid 


grid 


grid 


grid 


Pulse 
Width 
(us) Tt 


6.0 


Duty T 


0.0033 


0.0033 


0.0025 


0.0033 


0.0033 


0.0033 


0.0033 


0.0033 


0.004 


0.0025 


0.0025 


0.0025 


0.0033 


0.0033 


0.0033 


0.0025 


0.0025 


EIMAC 
TYPE 
NUMBER 


8757 


8847 
8847A 


7289 
8250 


7815 


7815R 


8756 


7855 


¥r503 


8893 


8892 


7815 


7815R 


8756 


7855 


emia} Of6 


8892 


7289 
8250 


Anode 
Diss. 


(W) 


150 


150 


100 


10 


100 


150 


100 


100 


100 


50 


10 


100 


150 


100 


100 


50 


100 
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Cooling # 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


C&C 


RATING/DESIGN DATA 


or FA 


or FA 


& FA 


& FA 


& FA 


& FA 


& FA 


Nom, 
Amp. 


The 


75 


100 


100 


100 


100 


80 


80 


60 


60 


100 


100 


100 


80 


80 


60 


100 


Nom. 
Gm 
Factor (mmhos) 


30 


30 


25 


25 


25 


Zo 


25) 


25 


30 


30 


25 


25 


25 


25 


Z5 


30 


25 


Fl 
Freq. 
(GHz ) 


ai) 


Upper 
Useful 
Freq. (GHz) 


Bes 


AF POWER AMPLIFIER 
or 


MODULATOR SERVICE 


AF Power Per Tube Driving EIMAC Quick 
Output (kW) TYPICAL Power Ref.Catalog 
TYPICAL Plate Diss. Class of (2 tubes) EIMAC Type of 
(2 tubes) (kW) Service (W) Cooling Page No. * Type No. Tube 
1900 420 AB1 0 Water -- X=-2159 Tetrode 
950 210 AB1 0 Water -- X-2170 Tetrode 
660 260 AB1 0 Vapor 38 4CV250,000A Tetrode 
660 260 AB1 0 Water 36 4CW250,000A Tetrode 
246 57 AB1 0 Vapor 38 4CV100 ,000C Tetrode 
246 oY AB1 0 Water aD 4CW100 ,000D Tetrode 
200 46 AB1 0 Water 35 4CW100 ,O00E Tetrode 
ToS 42 ABL 0 Water 35 4CW50 ,000E Tetrode 
195 42 AB1 0 Vapor — 37 4CV50,000E Tetrode 
EOS 42 AB1 0 Vapor 6 4CV50 ,000J Tetrode 
195 42 AB1 0 Water 6 4CW50,000J Tetrode 
Ge 3055 AB1 0 Vapor 38 4CV75,000A Tetrode 
T5z 44 AB2 600 Water 21 6696A Triode 
152 44 AB2 600 Air 18 6697A Triode ; 
152 44 AB2 600 Vapor 22 7480 Triode 
70 20 ABl 0 Air Sis) 4CX35,000C Tetrode 
66 FAVES) AB1L 0 Vapor 37 4CV35,000A Tetrode 
57 14 ABL 0) Water 35 4CW25,000A Tet rode 
57 14 AB1L 0 Air Sis) 4CX15,000A Tet rode 
35 TaD ABl 0 Vapor sy) 4CV20,000A Tetrode 
359 9 AB1l 0) Air oS) 4CX10,000D Tetrode 
Zoe 10 AB1 0 Air 16 3CX10,000A1 Triode 
295 10 AB1 0 Water 20 3CW20,000A1 Triode 
Le.3 4.2 ABL 0 Air 32 4CX5000A Tetrode 
PRS, 4.2 AB1 0 Air 32 4CX5000R Tetrode 


* Catalog No. 171 ; 
age 14 


AF Power 
Output (W) 
TYPICAL 
(2 tubes) 


14,500 


13,000 


13,000 


13 ,000 


13,000 


11,400 


10,000 


10,000 


10,000 


10,000 


3900 


3220 


3200 


1720 


1664 


1650 


1750 


1500 


1420 


1310 


1040 


800 


600 


400 


270 


Per Tube 
TYPICAL 
Plate Diss. 


(W) 


4750 


2500 


2500 


2500 


2500 


3300 


2950 


2950 


2950 


2950 


900 


920 


920 


500 


458 


400 


400 


400 


445 


340 


190 


Pas, 


200 


125 


63 


Lass ot 
Service 


AB1 


AB1 


AB1 


AB2 


AB2 


AF POWER AMPLIFIER 


or 


MODULATOR SERVICE 


Driving 
Power 
(2 tubes) 
(W) 


22 


26 


Cooling 


Vapor 


Water 


Air 


Air 


Air 


Air 


Air 


Air 


Air 


Air 


EIMAC Quick 
Ref, Catalog 


Page No. 


oy 


18 


18 


14 


im) 


32 


18 


18 


14 


14 


25 


40 


34. 


13 


12 


23 


29 


Jagi 


23 


23 


EIMAC 
Type No. 


4CV8000A 


3CW5000A3 


3CX2500A3 


3CX2 500F3 


3CW5000F3 


4CX3000A 


3CW5000A1L 


3CW5000F 1 


3CX3000A1 


3CX3000F1 


4-1000A 


5CX1500A 


4CX1500A 


4-500A 


5-500A 


4-400A 


4-400C 


4-400B 


3-500Z 


3-400Z 


4-250A 


4CX300A 


4CX250B 
4CX250F 
4X150A 
4X150D 


4-125A 


4-65A 


Type of 
Tube 


Tetrode 


Triode 


Triode 


Triode 


Triode 


Tettrode 


Triode 


Triode 


Triode 


Triode 


Tetrode 


Pentode 


Tetrode 


Tetrode 


Pentode 


Tetrode 


Tetrode 


Tetrode 


Triode 


Triode 


Tetrode 


Tetrode 


Tetrode 


Tetrode 


Tetrode 


OSCILLATOR OR AMPLIFIER 


CLASS C 


INDUSTRIAL APPLICATION 


Plate Pwr. Plate Freq. (MHz) Tf Socket & EIMAC Quick 
Output (kW) Dissipation Accessories Ref. Catalog 
Fi-_/ Upper Available EIMAC Type of 
TYPICAL * (Rated kW) useful or req'd Cooling Page No. # Type Number Tube 
1800 1000 30 / 60 --- Water --- X2176 Triode 
900 500 30 / 60 --- Water --- X2177 Triode 
80 60 40 / 80 as follows: Water 21 6696A Triode 


SK-1610 fil.small connector 
SK-1611 fil.large connector 
SK-1612 grid connector 
SK-1620 anode water jacket 
SK-1625 mounting clamp 
SK-1626 mounting plate 


80 35 Om as follows: Air 18 6697A Triode 
SK-1606A air distributor 
SK-1606B tube support 
SK-1610, SK-1611, SK-1612 - same as for Type 6696A 


80 80 £0 -/ | 80 as follows: Vapor az 7480 Triode 
BR-400 anode boiler 
SK-1610, SK-1611, SK-1612 . same as for Type 6696A 


70 40 90 / --- None Req'd Water 21 3CW40 , O00H3 Triode 
60 20 90 / --- None Req'd Air Wy, 3CX20 , 000H3 Triode 
42 30 90 / --- None Req'd Water 21 3CW30 , O00H3 Triode 
42 30 100 4 as follows: Vapor 2 3CV30,000H3 Triode 


BR-200 boiler 


41.2 15 90 / --- None Req'd Air 17 3CX15,000H3 Triode 
29 10 90 / --- None Req'd Air 16 3CX10, 000H3 Triode 
28 20 90 / --- None Req'd Water 20 3CW20 ,000H3 Triode 
20.6 10 90 / --- None Req'd Water 19 3CW10,000H3 Triode 
18.6 5 90 / --- None Req'd Air 15 3CX5000H3 Triode 
10 5 Pinal) 150 None Req'd Water 19 3CW5000H3 Triode 
5 ZS 75. 5/* 150 Fil.collets Air 13 514 3CX2500A3, F3, Triodes 
available & H3 

1.2 0.3 40 / 80 played aude pete Nenp ign 5 304TL Triode 
0.685 0.350 100- / --- as follows: Air 12 5867A Triode 


SK-410 socket 
SK-406 chimney 


a 
* Calculated or measured at low frequency 


t Fl is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally 
involves operation at reduced anode voltage and reduced plate input power. 


* Catalog #171. Page 16 


Maximum 
Pass 
Current 


(Adc) 


50 
39 
30 
fe) 
LS 


Vis 


* Catalog No. 


Maximum 
Hold-off 


Voltage 
(kVdc) 


40 
40 
40 
33 
40 
10 
20 
10 
20 
20 
15 
Bz 
8 


18 


18 


12 


18 


15 


171 


Minimum 
Tube 
Drop 

(Vdc) 


4400 
2700 
3300 
3000 
2200 
1500 
1200 
1300 
800 

500 

2000 
1300 
500 


1500 


1000 


1000 
1000 
600 
500 
500 
300 
300 
300 
500 
400 
600 
1800 
1000 
1200 


500 


VOLTAGE OR CURRENT 


DC _REGULATOR 


Anode 
Dissipation 


(Rated kW) 


250 
100 
100 
50 
3D 
20 
20 
i 
25 
15 
10 
b) 


1 


0.065 


Cooling 


Water 
Water 
Water 
Water 
Air 

Water 
Water 


Air 


Air 
Convection 
Air 

Air 

Water 

Air 

Air 

Air 


Convection 
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EIMAC Quick 
Ref. Catalog 


Page No. * 


36 
85 
35 
35 
Sis 
20 
20 
16 
33 
4 

34 
18 
3 


41 


(See Type 290) 


41 


(See Type 264) 


14 


34 


sii 


34 


34 


E IMAC 
Type Number 


4cW250, 000A 
4CW100, 000E 
4cw100, 000D 
4CW50, 000E 
4CX35, 000C 
3CW20, 000A1 
3CW20, 000A7 
3CX10, 000A1 
4cw25, 000A 
3CX15 , 000A7 
4CW10, 000A 
3CW5000A1 
3CX1500A7 


Y-573 


Y¥-574 


3CX3000F1 
4CW2000A 
4CX1000A 
4CW800B 
4CW800F 
8874 
8875 
8873 
4PR1000A 
3-500Z 
4W300B 
4PR400A 
4PR250C 
4PR125A 


4PR65A 


Type of °* 
Tube 


Tetrode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Triode 
Triode 
Triode 
Tetrode 
Triode 
Tetrode 
Triode 
Triode 


Pentode 


Pentode 


Triode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 
Triode 
Triode 
Triode 
Tetrode 
Triode 
Tetrode 
Tetrode 
Tetrode 
Tetrode 


Tetrode 


SWITCH TUBE OR PULSED REGULATOR SERVICE 


Peak Maximum Anode EIMAC Quick EIMAC 
Anode Hold-off Dissipation Ref.Catalog Pulse Eng. 
Current Voltage Newsletter EIMAC Type of 
(a) (kVdc) (Rated kW) Cooling Page No. t Page No. # Type Number Tube Comment 
780 60 1250 water -- -- X2159 tetrode 
400 60 650 water -- -- X2170 tetrode 
300 40 250 water 36 ib 4CW250,000A tetrode 
150 ES 35 air -- I) Y-546 tetrode Specially processed 
4CX35,000C 
150 40 100 water 35 3 4CW100 ,000D tetrode 
150 40 100 water 35 it 4CW100,000E tetrode 
150 40 35 air 33 3 4CX35,000C tetrode 
130 25 60 water 2 3 6696A triode 
130 25 a air 18 3 6697A triode 
100 35 50 water 35 1 4CW50,000E tetrode 
100 35 50 vapor 38 u 4CV50, 000E tetrode 
70 20 yas) water 35 -- 4CW25,000A tetrode 
70 20 15 air 33 3 4CX15,000A tetrode 
60 30 lbs; air -- =< Y-456 tetrode Specially processed 
4CX15,000A 
50 30 25 water -- 7 Y-569 tetrode Prototype :4CW25,000A 
40 15 10 air 33 1 4CX10,000D tetrode 
40 18 5 air -- 7 Y¥-573 pentode Specially processed 
Type 290 
40 18 3 air -= 7! Y-574 pentode Specially processed 
Type 8576/264 
40 20 6.0 water -- -- Y-633 tetrode Prototype: 4CX5000R 
40 20 20 water 20 -- 3CW20 , 000A7 triode 
40 IS 5 air 32 a 4CX5000A tetrode 
40 15 5 aig 32 1 4CX5000R tetrode 
40 25 10 water -- 7 Y¥-442 tetrode Prototype: 4CX5000R 
25 20 5 air 32 1 4CX3000A tetrode 
18 20 0.06 air 42 3 4PRO60C tetrode 
12 12 il air -- 7 Ye 575 pentode Specially processed 
8295A 
12 4 0.6 air 30 -- 4CX600B & F tetrode 
12 4 0.8 water 34 -- 4CW800B & F tetrode 


T Gatalog No. 171 


+ EIMAC Engineering Newsletter SUMMARY OF EIMAC TUBES FOR PULSE OR SWITCH SERVICE available on request 
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SWITCH TUBE OR PULSED REGULATOR SERVICE 


Peak Maximum Anode EIMAC Quick EIMAC 
Anode Hold-off Dissipation Ref.,Catalog Pulse Eng. 

Current Voltage Newsletter EIMAC Type of 
(a) (kVdc) (Rated W) Cooling Page No. T Page No. # Type Number Tube Comment 
12 25 750 air -- -- 8941 planar 

triode 

12 20 750 air -- -- 8942 planar 
triode 

12 eee) 750 air -- -- 8940 planar 
triode 
10 7 1500 air 40 ul 4CX1500A tetrode 
8 30 1000 aan 43 3 4PR1OOOA tetrode 

8 40 1000 air -- 7 Y-364 tetrode specially processed 
4PR1000A 

8 30 1000 aur 43 3 4PR1000B tetrode 
6 15 150 air -- -- Y-634 planar 
triode 

6 12 150 air -- if Y-518 planar 
triode 
6 7 250 air 29 1 4CPX2 50K tetrode 
6 4 150 air -- i Y-519 planar 
triode 

5 a? 150 air -- 7 Y-540 planar 
triode 

5 10 150 air -- 7 Y-532 planar 
triode 

5 10 100 air 10 5 8533 planar 
triode 

5 10 150 air Ly 5) 8755 planar 
triode 

5 6 150 air -- 7 Y-483 planar 
triode 

5 4 150 air -- 5 8847 planar 
triode 

5 35D 100 air 8 3 7211 planar 
triode 

5 ies 150 air 1l 5 8757 planar 
triode 

5 as0 100 rele 10 5 8403 planar 
triode 

4 50 250 air 43 3 4PR250C tetrode 
4 20 400 Hi Gs 43 3 4PR400A tetrode 

3 10 400 air == 7 Y-504 triode Specially processed 
3-400Z 

3 40D 100 air -- 3 7815RAL planar 
triode 

3 eas 100 air 9 i 7815R planar 
triode 

3 thea 100 air 10 3 7855 planar 
triode 

3 3.5 150 air 11 5 8756 planar 
triode 
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SWITCH TUBE OR PULSED REGULATOR SERVICE 


Peak Maximum Anode EIMAC Quick EIMAC 
Anode Hold-off Dissipation Ref.Catalog Pulse Eng. 
Current Voltage Newsletter EIMAC Type of 
(a) (kVdc) (Rated W) Cooling Page No. t Page No. # Type Number Tube Comment 
Zook 18 125 air 42 3 4PR125A tetrode 
ED 4.5 100 air 10 5) 8745 planar 
triode 
ey 2 ES 65 convection 42 3 4PRO65A tetrode 
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EIMAC POWER GRID TUBES 


SWITCH TUBE OR PULSED REGULATOR SERVICE 


This chart displays EIMAC power grid tubes recommended for switch tube 
or pulsed regulator service. Pulse output voltage is plotted against pulse plate 
current so that the peak switching power capability of these tubes may be 


conveniently compared. 


Any tube may be used within the area defined by the rectangle below and to 
the left of the coordinate for that tube. The constant power lines indicate the 


modulator peak output capability of each type. 


Pulse duration capability and pulse duratinn derating curves are available 
for many types, and the Engineering Newsletter SUMMARY OF EIMAC TUBES FOR PULSE 
OR SWITCH SERVICE is also available on request. Contact the Power Grid Tube 
Product Manager, EIMAC Division of Varian, 301 Industrial Way, Can Carlos, CA 94070, 


for information and recommendations. 
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(KV) 


OUTPUT VOLTS 


4CW100,000D 
4CWI00,000E 
4CX35,000C 4CW250,000A 
4CV50, 000E aE 5. 
4PRIOOOA 


4PRI000B 
@ 6696A Se 


4PRI25A 


aN 


e\ 


Fedo ee 
TEN aes el 


4CX600F 
4cCw8s00B 
4CWS8OOF 


| 2 3 . me OF #7 Gy fO 20 30 40 50 60 70 80 100 200 300 400 600 800 1000 
PEAK PLATE CURRENT (8) 


varian 


electron tube and device group 


U.S. SALES OFFICES 


Boston 

400 Totten Pond Road 
Building 1 

Waltham, Mass 02154 
TEL: (617) 890-4560 


Chicago 

205 W. Touhy Avenue 

Park Ridge, IIlinois 60068 
TEL: (312) 825-6686 


Dallas 

Richardson Savings & Loan Bldg. 
558 So. Central Expressway 
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EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for- 


A quick guide to ETM AC products and services offered in this catalog. 


Including... 


@ Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


@ Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
@® EIMAC/JEDEC cross-reference list. 


Important ETMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian /EIMAC export operations and overseas offices. 
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planar triodes 


EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for- 


A quick guide to ELM AC products and services offered in this catalog. 


Including... 


® Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


® Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


® EIMAC tube type. numbering system. 
® EIMAC/JEDEC cross-reference list. 


Important EDM AC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian /EIMAC export operations and overseas offices. 


7855AL 
7855KAL 


PLANAR TRIODE 


The EIMAC 7855AL and 7855KAL are ceramic/metal planar 
triodes specially processed and tested to assure high reliability in 
airborne service. Evaluation of these tubes is based upon operating 
conditions found in commercial airborne applications such as trans- 
ponders. The testing emphasizes cathode emission capability at re- 
duced heater voltage and high voltage hold-off, both features which 
are demanded in airline service. 

The 7855AL is derived from the 7855, the 7855KAL from the 
7855K. These new improved tubes also contain features of the orig- 
inal types such as a frequency stable anode, rugged ceramic/metal 
construction, low interelectrode capacitance, high transconductance 
and high mu. \ 

In addition to these features, these tubes also incorporate the arc-resistant cathode which 
assures stable operation under adverse conditions and which minimizes catastrophic failures due 


7855AL 7855KAL 


to arc-over during circuit malfunction. These tubes are useable from dc to 3 GHz. 

The 7855KAL utilizes conduction-convection cooling. The 7855AL is supplied with a radiator 
for forced-air cooling. Except for the plate dissipation ratings, the two tubes have identical elec- 
trical characteristics. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
MEIER OL (APC rr 1, cere ne remeetet Taj oteN. cies se s.0l 8 isis cles elesie Ds, te ZUR, 
fear tetlinna thc /AVO 10s ements seo few 6 he sg ches ia bute less ele 9 0.95 A 
Transconductance (Average): 
meee a Cot pee OUULV Cur EMR cu, outs acs) 2p oho aitsalsee shacces eyes 25 mmhos 
eA TOU Na CLOL ANOLA 00) Mmmm te ts ot cele is vo. o's Ne Hefei eaeues Os 0) «tn hetie 100 
Direct Interelectrode Capacitance (grounded cathode)” 
OP). Sig bro aeotien big ¢ olin ae Ae oan Aan neo ca Erne 6.80 pF 
LTH soa" SPEER AOA eos cubes 1013500 eo ieee ee ee cee 0.04 pF max 
uw WO HAAR asec! roy 6-0 6 ON obo eG Gee oe Co Oe Re Ze Ue DE 
iP TERRE RE BRS 6 a 8 See ee oe eae Pen re -30 V 
Frequency of Maximum Rating: 
ere ar (ERIN SBR soto Buty ea ee ene Sarat ic Oat nea 3000 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pf due 
to thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 3-1-72) © _ by Varian Printed in U.S.A. 
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MECHANICAL 


Maximum Overall Dimensions: 
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1. Capacitance values are for a cold tube as measured in a special shielded fixture. 


GRID PULSED OR PLATE PULSED AMPLIFIER OR OPERATING CONDITIONS 
OSCILLATOR 

GRID PULSED OSCILLATOR 
ABSOLUTE MAXIMUM RATINGS: 


FrequenCyVses eens eee ester” cite ee meee 1.090 GHz 
DC PLATE VOLTAGE (grid pulsed). . 2500 VOLTS Heater Voltages wht ee ee cep GY, 
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PXG Girlie) WOES ce aanceadson whe -75 Vdc 
DYE ERO) WAOIINGS Ga nb obaoaaae = 50M Olas ‘deo PI C Ae 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE Sai ee ihe aE is ec ; 
Grid negative to cathode ...... =750) VOLTS Peak Video Grid Current .......-. 0.8 a 
Grid positive to cathode ...... 250 VOLTS Useful Power Output (approx.)...... 750 w 
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1. Using EIMAC radiator PN 158601. Peak Video Grid Current ......... L.0%a 
Useful Power Output (approx.)...... 1800 w 
2. For applications using longer pulse duration and/or Pulse Duration... 2... eee eee ees 3.5 ps 
higher duty cycle consult the nearest Varian Elec- Duty Factor... 2 605s ene he £ 0.001 
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Manager, EIMAC Division of Varian, Salt Lake City, ralehdey SHANCTICINO’ ob oho Oo a oO Oe 50 % 
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APPLICATION 


MECHANICAL 


MOUNTING - The important dimensions of the 
tube are carefully controlled with respect to the 
reference surface as shown on the outline draw- 
ing. The reference surface is intended to serve 
as a tube stop and the location of the tube in the 
circuit should therefore be determined by this 
surface coming in positive contact with a pre- 
cisely positioned member of the socket or cavity. 
Adherence to this practice will assure both 
mechanical and electrical interchangeability of 
all tubes of a given type. If a non-designated sur- 
face is used as a tube stop, faulty positioning of 
the tube in the cavity and possible incomplete 
electrical contact can result in improper tuning, 
reduced power output and damage to the cavity, 
tube or both. Contact surfaces, with reference to 
the designated tube stop are shown in the outline 
drawing. Electrical contact to the cathode, grid, 
anode and also the heater should be restricted to 
these designated contact areas. 

Dimensions should never be taken from sample 
tubes. Dimensional changes due to normal varia - 
tions in undimensioned surfaces may occur within 
the limits specified on the outline drawing. Use 
of nondesignated electrical contact surfaces might 
therefore result in incomplete contact or mechan- 
ical interference, causing changes in cavity 
tuning. 

Electrical contact should be made by spring 
finger collets bearing against the previously des- 
cribed contact areas. If connections are employed 
which do not provide multiple contacts to the 
designated contact areas, concentration of RF 
current will result in loss of output power, es- 
pecially at higher frequencies. The spring con- 
tacts used should exert a firm pressure without 
gouging the plated contact surface. This latter 
phenomena can result in loose particles of ma- 
terial which can cause arcing or unstable oper- 
ation of the cavity. 

If the tubes are used in applications which 
call for severe shock or vibration the tube may 
be clamped in place by the knob or radiator, 
exerting pressure only on this part of the tube 
and against the tube stop. No other portion of the 
tube should be subject to any clamping force. In 
particular, electrical contacts which utilize set- 
screws or rigid clamps should be avoided. Such 
contact schemes can distort the contact surfaces 
causing undue stress in the metal-to-ceramic seal 
area which may result in a vacuum leak. Soldered 


electrical connections can be made, however 
great care should be taken during the solder 
operation to avoid fracture of the seal area due 
to thermal shock. All contact surfaces should be 
kept clean to minimize losses. 


COOLING - The EIMAC planar triodes are de- 
signed to operate at envelope and anode tempera- 
tures of up to the maximum rated value of 250°C. 
However, performance and long-term reliability 
of any component are improved when it is kept 
as cool as technically feasible. Therefore, it is 
recommended that sufficient cooling be provided 
to keep the anode and seal areas well below the 
specified maximum temperature, where long tube 
life and high reliability are of great importance. 

The maximum plate dissipation of the 7855KAL 
is 10 watts average power. This can be accomp- 
lished by conduction, natural convection or forced 
air convection cooling. The maximum plate dis- 
sipation of the 7855AL in pulse service is 35 
watts average and forced air cooling must be 
employed at that level. When forced air cooling 
is used, it is recommended that additional air- 
flow, apart from that flowing through the radiator 
be used to cool the tube envelope and other tube 
terminals. A certain amount of conduction cooling 
is usually inherent in the contact finger config- 
uration. It should be noted, however, that spring 
fingers provide poor heat conduction and mea- 
surements have shown a temperature difference 
as much as 50°C between the contact finger and 
contact area. 

It is suggested that in all new applications 
the envelope temperature be measured, especially 
if the tube is used close to the upper temperature 
limit. The temperature can easily be determined 
by the use of Tempilaq paint (Tempil Division, 
Big Three Industrial Gas & Equipment Co., 
Hamilton Blvd., So. Plainfield N.J. 07080) or 
Temp-Plate stickers (Pydrodyne, Inc., 1001 Col- 
orado, Santa Monica, Calif. 90404). 


ELECTRICAL 


HEATER VOLTAGE - The rated heater voltage 
for either tube type is 5.7 volts and should be 
controlled within +2% to obtain maximum tube life 
and to minimize variations in circuit performance. 
The rated heater voltage is optimum for most 
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existing airborne applications such as DME and 
transponder systems. However, there are other 
applications where a different heater voltage than 
the nominal should be used to obtain the longest 
possible tube life. Depending on pulse width, 
power output and frequency of oscillation used 
a different heater voltage may be better for long 
reliable life. Electron transit time is not ne- 
cessarily small with respect to the period of 
oscillation and the amount of driving power di- 
verted will contribute to the cathode heating by 
electron bombardment. 


The proper adjustment of the heater voltage 
must be made to compensate for this additional 
heating, which depends on operating frequency 
and duty cycle employed. 


INTERELECTRODE CAPACITANCES - As indi- 
cated, the capacitance values are shown for mea- 
surements made with no heater voltage. The 
cathode to grid and cathode to plate capacitance 
will increase with the application of the heater 
voltage, due to the thermal expansion of the cath- 
ode support. Typically, the increase in the grid 
to cathode capacitance will be 15%, or more, 
depending on the heater voltage. Since the heater 
voltage can vary depending on use, data taken 
without heater voltage is more useful for control 
of tube-to-tube uniformity. The grid to anode cap- 
acitance is not effected by the application of the 
heater voltage. 


CIRCUIT TUNING - Especially under grid 
pulse conditions, it is important that the tube 
does not lose bias or momentarily go into a CW 
mode. Either of these events may result in tube 
failure. It is suggested that provision be made for 


initial circuit tune-up at reduced anode voltage 
and for extra tube protection when the circuit 
adjustment is critical. The average grid dissipa- 
tion capability of these tubes is 2.0 watts. For 
many applications the limiting factor is often not 
anode dissipation or cathode emission capability, 
but grid dissipation. If pulse width control is 
lost in pulse applications the grid can exceed 
safe operating temperatures in 50 ms or less. 
Appropriate circuit protection during tune up is 
therefore recommended. 


CATHODE OPERATION - The 7855AL and 
7855KAL contain an arc-resistant cathode. Per- 
formance in the field and laboratory indicates 
these tubes are capable of withstanding some 
abuse due to high voltage arcs, however, poor 
circuit adjustment in the field may result in short- 
ened tube life. It is, therefore, suggested that 
wherever feasible, the plate supply be designed 
such that its impedance limits the short circuit 
current to within five to ten times the maximum 
forward current. For pulse service the peak cur- 
rent should be limited to the values listed. 
Higher pulse width and duty cycles than given 
can be obtained with proper derating of the cur- 
rent. For this and special applications it is re- 
commended that the user request additional infor- 
mation pertaining to his special application from 
the nearest Varian Electron Tube & Devices Field 
Office, or the Product Manager, EIMAC Division 
of Varian, Salt Lake City, Utah. 


SPECIAL APPLICATION - For further operating 
information refer to EIMAC bulletin #15 ‘‘Opera- 
ting Instructions for Planar Triodes’’. 
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DIMENSIONAL DATA 


Pin. in Teenet | Dim. in Millémeters 
Min. Max. 
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ELECTRODE CONTACT DIMS, (see note 7) 
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see note 5 


NOTES: 
1. Metric equivalents, to the nearest .01 mm, are given for general information only & 


are based on 1 inch = 25.4 m. 
2. This surface to be used to measure anode shank temperature. 
3. Eccentricity of contact surfaces shall be gaged from center line of reference & 


shall be as follows: 


Contact Surface __ _-TIR_Max._ __Reference__ 
Anode 020 Cathode 
Grid 020 Cathode 
Heater OLS Cathode 
4. Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD 
respectively. 


5. This surface shall not be used for clamping or locating. 
6. Holes for extractor thru top fin only. 
7. Electrode Contact dims. are for socket design purposes & are not intended for inspec- 


tion purposes. 
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ELECTRODE CONTACT AREA (see note 6 | DIMENSIONAL DATA 
Dim nM neters Peed Dim. in Inches Dim. in Millimetres 
J oMin. | Max. | 


see note 5 


NOTES: 

1. Metric equivalemts to the nwarest .Olmm, are given for general information only & 
are based on 1 inch= 25.4 mn. 

2. This surface shall be used to measure Anode shank temperature. 

3. Eccentricity of contact surfaces shall be gaged from center line of reference & 
shall be as follows: 


Contact Surface TIR Max. Reference 
Anode 020 Cathode 
Grid -020 Cathode 
Heater .012 Cathode 
4. Dias. N,R,T,U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD 


respectively. 
. This surface shall not be used for clamping or locating. 
Electrdéde Contact Dims. are intended for socket design only & are not intended @éor 
inspection purposes. 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Efe= WV 
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TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 
Ef = 5.7V 
PEAK PLATE CURRENT 
PEAK GRID CURRENT 
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PLATE VOLTAGE (V) 


EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for— 


A quick guide to EITM AC products and services offered in this catalog. 


Including... 


® Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


® Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
@® EIMAC/JEDEC cross-reference list. 


Important ETMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 


8160 
3CX10,000A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 8160/3CX10,000A7 is a ceramic and metal power triode 
intended to be used as a zero-bias Class-B amplifier in audio or radio- 
frequency applications. Operation with zero grid bias offers circuit sim- 
plicity by eliminating the bias supply. In addition, grounded-grid operation 
is attractive since a power gain as high as twenty times can be obtained 
with the 8160/3CX10,000A7. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated-Tungsten 
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(Or Vas LEU BRISP os A EPA SS Bly 6 5 5 On Ca CC ears Care arErer es 36.0 pF 
TCS ANCL) et Gere he OR ee ete, Bete gs ne le tec ctue tegen tie! aie eae) 0: 0! es 6s A 9) ob 
@ See ICVMOLNAXIINUM th ALIN OSes st meee ash, ccc. las ch aM eRe Rehe Cos (lowed Leds. «lve sest 160 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a shielded fixture in accordance with Electronic Industries 
Association Standard RS-191. 


MECHANICAL 
LORS ¢ pS ASA Ss «SReAE RE RS SG ee eee ieeennce or etrar Coaxial 
foneuiinah teal Te ANd Clic ot ag Ba eo DN ee en a Or oe ee EIMAC SK-1300 
Peer ommendedeAitac ii MNe Vea. :s pwewale te Heliaes Wome t cscs ec egete Us soho s a= ce od orate yee EIMAC SK-1306 
CCR eal 4 a Ay Ae ooo a 66 Rb oe aeteom oan od Vertical, base up or down 
CRRA ER yg RS AT I eR cK 5 te ee eee. ae ek eee hem ane Forced air 
Maximum Operating Temperatures: 

ANTE (CAs 4 os G Gerona Eermoncecrer nnn 6 6 6 O00 GeO Can) Ceti ara eee ee 20020 

PerannicMe tAliseal Shave ss tolerate ete rater ete anc tote ta teas ote Ws al oleh teva ceo s ete a tevete 25026 
Maximum Dimensions: 

SIGN paner hd oG.6.o TEER oiee CROLOD oer dat Gtk One) © EPOne kc) O eRe eRemeae 8: 7oein 222-2. 

STEVIE Crecp hens ©. AMREPO 2 Oe ORD Doo A Oe iS een ee ae 7.05 in; 179.07 mm 
AGH VENGNE 3 aay 6 So eG SG aed A A dao ate ed a oe te 12 lbs eo, 45 ake 

© 
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RADIO-FREQUENCY LINEAR AMPLIFIER 
Grounded Grid, Class-B 


TYPICAL OPERATION, Single-Tone Conditions 


DCiPlate. Voltage sa.).u0. +. cece 7000 7000 V 
MAXIMUM RATINGS Zero-Signal DC Plate Current!. . . 0.60 0.60 A 
Max-Signal DC Plate Current... . 3.720 OsO0meAN 
DC REATE VOLTAGES ane te 8000 VOLTS Max-Signal DC Grid Current .... 0.71 1.00 A 
Oe HUNTS UWI ENM ooo ad ou awe 5.0 AMPERES Drivinguimpedance mens ital -amneae 35 32 Q 
AUN Me DISSIP-AMAIGINI. 6 oe So a6 Go 12 KILOWATTS Resonant Load Impedance ...... 1020 745 Q 
GRIDSDISSIPATION #s.. cone tee 500 WATTS Max-Signal Driving Power...... 885 1540 w 
Peak Envelope Plate Output Power. We7 7/24 CaN 
1. Approximate value. Power Ga inte iruwe et alten eee ee 13 12 dB 
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 
MODULATOR 
Class B, Grid Driven DG: Plate: Voltage ai) 5 1 eer ee 7000 7000 V 
IDXG; {Ereive) Woh sacn goose urs 0 0) WW 
MAXIMUM RATINGS (Per Tube) Zero-Signal DC Plate Current!.... 12205 815200 A 
Max-Signal DC Plate Current ..... 7.50 10.0 A 
DE PLATE VOLTAGE seen 8000 VOLTS Max-Signal DC Grid Current...... 15 Ole 2s OG mes 
DG@IBEATE GURREN lnere uence 5.0 AMPERES Driving, Powers 72caneeet ore etek ee 315 560 W 
FEATE DISSIPATION iememen memeneneie 12 KILOWATTS Peak AF Driving Voltage(Per Tube) . 250 310 v 
GRIDIDISSIPATION wane ene nee 500 WATTS Load Resistance, Plate-to-Plate . 2000 1520 Q 
Max-Signal Plate Output Power .. . 35.6 47.7 kW 
1. Approximate value. 
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION 
Carrier Conditions, Grounded-Grid 
DC: Plate Voltage=n°5.4 <accevucnenienren rnon is 7000 V 
MAXIMUM RATINGS DGiGrid Voltage =e ee eee Ov 
Zero-Signal DC Plate Current! .......... 0.60 A 
DC PLATE VOLTAGE ......... 8000 VOLTS DC; Plate Current Sacre eee wee aie een 2.40 A 
DC PLATE CURRENT ......... 5.0 AMPERES DC Grid Current...) sen eee er 0.25 A 
PPATE DISSIPATION Rt meaeen eee nae 12 KILOWATTS Driving Impedance 2 Oy of 4 ee re 32 Q 
GRID DISSIPATION .......-.. 500 WATTS Peak, Driving Voltage¢.. 1s) sees 310 v 
Medegonratetvate Driving*POWer arr a) 1 ose aer bokeh meme 330 W 
Oe Maddiation CcanCondtrons Rlate OutputsPowetaee ase can aeons 5650 W 
RADIO-FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR 
Class-C, Grounded-Grid DG@iRlatesVoltages-aer pen enees Sac ae meee 7600 V 
DIG HEM MCW Sh obodoaaompabsop sc 3.68 A 
DOG. Grid Voltageme arcsec onan ne -110 V 
MAXIMUM RATINGS DGiGrid Current en eno ate tee amen: 775 mA 
Peak RF Cathode Voltage ............. 400 v 
DC PLATE VOLTAGE ........ 8000 VOLTS Cathode Driving Power Vag. 22 he. 1510 W 
DG PLATE:‘CURREN Tiieecane tact: 4.0 AMPERES Plate .Output:Power=..2.8. eon ee ee 22.5 kW 
FEATE DISSIPATION ieee aeneeeat 10 KILOWATTS 
GRID DISSIPATION: ~.>5.5.. 25.85 500 WATTS 1. Approximate value. 
PLATE-MODULATED RF POWER AMPLIFIER TYPICAL OPERATION 
MAXIMUM RATINGS DG PlatewVoltage eae etna ir ae 5000 V 
DG. Rlatel Currentararn ee monen seen me ncn ire 3.0 A 
id’ Voltage suerte nett tia ronal ae -200 V 
DG PLATE VOLTAGE Me 6500 VOLTS mies phase A875 ate 
DC PLATE CURRENT ........ 3.0 AMPERES Peal RE.Grid Voltageh meneame ee eran 490 v 
PLATE DISSIPATION ......--. 6.5 KILOWATTS Grid Driving POwemkl aoe tae rcs cat, nee 380 W 
GRID DISSIPATION ........ 500 WATTS Plate Output’ Powentenat- uc. eo -hieece eee 11.9 kW 


1. Approximate value. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


MOUNTING - The 3CX10,000A7 must be oper- 
ated vertically base up or down. The tube must 
be protected from severe vibration and shock. 


COOLING - The maximum temperature rating 
for the external surfaces of the 3CX10,000A7 is 
250°C. Sufficient forced-air cooling must be pro- 
vided to keep the temperature of the anode core 
and the temperature of the ceramic/metal seals 
below 250°C. Tube life is usually prolonged if 
these areas are maintained at temperatures be- 
low this maximum rating. Minimum air-flow re- 
quirements to maintain anode-core and seal 
temperatures below 225°C with an _ inlet-air 
temperature of 50°C are tabulated below. The 
use of these air-flow rates through the recom- 
mended socket /chimney and tube combination in 
the base-to-anode direction provides effective 
cooling of the tube. 


SEA LEVEL 10,000 FEET 


Pressure Pressure 
Air Flow |Drop(Inches |Air Flow Drop(Inche 
FM of Water CFM of Water 


24 
20 
[20 
1.4 


Plate ** 
Dissipation 
(Watts) 


** Since the power dissipated by the filament is about 
750 watts and since grid dissipation can, under some 
circumstances, represent another 500 watts, allowance 
has been made in preparing this tabulation for an ad- 
ditional 1250 watts dissipation. 


INPUT CIRCUIT - When the 3CX10,000A7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is rec- 
ommended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two of more. 


CLASS-C OPERATION - Although specifically 
designed for class-B service, the 3CX10,000A7 
may be operated as a class-C power amplifier or 
oscillator or as a plate-modulated radio-frequen- 
cy power amplifier. 


FILAMENT OPERATION - The rated filament 
voltage for the 3CX10,000A7 is 7.5 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to de- 
viate from the rated value by more than plus or 
minus five percent. 


8160/3CX10,000A7 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most ap- 
plications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to “‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capaci- 
tance in this way normally assures good inter- 
changeability of tubes over a period of time, 
even when the tube may be made by different 
manufacturers. The capacitance values shown 
in the manufacturer’s technical data, or test 
specifications, normally are taken in accordance 
with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal applica- 
tion. Measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly 
Significant in the design. 


HIGH VOLTAGE - The 3CX10,000A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open the 
primary circuits of the power supplies and to 
discharge high-voltage condensers whenever ac- 
cess doors are opened. Interlock switches must 
not be bypassed or ‘‘cheated’’ to allow operation 
with access doors open. Always remember that 
HIGH VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California, 94070, 
for information and recommendations. 


8160/3CX10,000A7 


JERERREEREEREREED # 
= <t 
S| § Biro peel o 
Ral Ag sl '| |AAIGIs Z 
ay S|) ro} Q 
NS POL) roy O| © a 
2] a] PB 8 T1319 } CO} = 
i OD — 
= = er 
QO) 
oO 
al Fy 

mln Oo] CO] a 

na) | 

Sa) '| Sea 

O}—|ro}ro Cl] co} — 
©] Q 1N a0] a) 0} cto 
HB] Rale/2)a]@ | Fro 
| O M/9/O|O SO} MIo 


' 
W 
xls 
=|6 
O15 
WW 
a 
” 
Z 
ro} 
Ww 


Zz 
WwW 
a 
<x 
foo) : 

n 
a 


[ea 
pee) 
_— 
lu 
= 
| 

iE 

El= 

a 


a 
WW 
we 
> 
fe] 


z= 
(o} 
[e) a 
ire 

Zlal2 


J 
va 


oS 


ANODE 


| 


} 


| 


8160/3CX10,000A7 


por enneninnemeenccny carmen pt mS 


Sau¥adWV—IN3aUND aLVId 
SauadWV—LNaauND Gldd -— — — 
aiu9—agannou9 
SOLLSIMALOVAWHO 
LNAYMNO LNY.LSNOO 
TWOIdA.L 
ZLYOOOOTXO€ OVINIT 


SLIOAOUN—JOVLIOA AlYD-Ol- ALW1d 
= 4 


Ool 


—00v— 


SLIOA—J9OVLIOA Gd9D-OL-LNIWVIA 


8160/3CX10,000A7 


LNIYaND ald 
LNIxdND ALV1d 


SOLLSIUALOVYYHO 


ALY Id TWOIdAL 
ZLYOOO'OTXO€ OVI 


= 


SLIOAOIMI—JOVLIOA ALVId 


JOVLION GD —— “Gop ==> 


SLIOA O00 


ut) 
—_ 


eo) 
N 


SZ 


Of 


SauadWV—LNIYIND 


éeneral 


EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 


A quick guide to EUMAC products and services offered in this catalog. 
Including... 


® Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


® Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
® EIMAC/JEDEC cross-reference list. 


Important EIMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 

&® experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 


a] 
DIVISION OF VARIAN 


301 Industrial Way 
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EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for- 


A quick guide to ELMAC products and services offered in this catalog. 
Including... | 


© Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


® Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
® EIMAC/JEDEC cross-reference list. 


Important ETMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 

operating out of offices in major cities. They will help you personally with 
& experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 


4CV250,000A 


VAPOR COOLED 
POWER TETRODE 


The EIMAC 4CV250,000A is a ceramic/metal, vapor-cooled 
power tetrode intended for use at the 250 to 500 kilowatt output 
power level. It is recommended for use as a Class C rf ampiifier or 
oscillator, a Class AB rf linear amplifier or a Class AB push-pull 
af amplifier or modulator. The 4CV250,000A is also useful as a 
plate and screen modulated Class C rf amplifier. 

The vapor cooled anode is rated at 250 kilowatts maximum dis- 
sipation when used with the EIMAC Y-585 boiler. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated Tungsten 
NER TOMER Orc fees fe. os waniebotenay SWese coy 8 40.830" 12: en0.0 = 
Drea APL UVOILS )i stele cetete ret eres. oy tree lees 660 A 
Amplification Factor (Grid-Screen)(Avg.)........ 4.5 
Direct Interelectrode Capacitance: (Grounded Cathode)? 


et RR Terre ee ae chcts sratncs weck te st ceeds kchomel sae kaliueye (esis, aseisie vs 765 pF 
© HIVE (Shoe acl iat & bak Pn) Soe Oa ee SS Ger ea een Lr eee ae 124 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured without any special shielded fixture. 


MECHANICAL 
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MereNMeSe Ale VeTIPCtatlGrapcusachedes ieMelsh eis ocste, sts er > + « eieiislsMninin site 4a fore series. els 200° C 
PereaIMGHOCUNOOL GLa tien feat RMA Ry ly clevels. ss 6.6.0 0.4 yaks ss a ic.bre ee. a ene EIMAC Y-585 
ibe rain Pa OSitiOlhucestrtat esheets ed fe tcusesa chs trk> exeke esis Tatdanee u! cbr iin ovat on Vertical, Anode up 
Maximum Dimensions: 
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PN CTCL Gite aie a ee Wen eR een cl cen Rin het asetaeevs eta tate’ se os 15.062 in; 38.26 cm 
OSSD. a PA ae ets oy but ty Ga oe Oana ur a nee Rae am Vapor and water 
iro: WEITER el eee aa ersSse eos TEST aene ELSA nat 7 Print ele nee aneienra En ee 180 lb.; 82 kg 
Bion paWelont Map prox! Male Mare rete ka ts: ols 6 eke tei ciel iefala | sissies lelsie silane 350 1b.;159 kg 
(Revised 3-1-72) © 1972 Varian Printed in U.S.A. 
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4CV250,000A 


RADIO-FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM Telephony 
(Key-down Condition) 


ABSOLUTE MAXIMUM RATINGS: 


DG; PEATIEV OLTAGE® yn o5 hosters 20,000 
DG SGCREENS VOLTAGE. =a.) creates 2,500 
BYES THUAITE CQUIRINENI cnocbctaac 40 
PLATE DISSIPATION oy tmuneme«. 250,000 
SCREEN DISSIPATION 5.2. = ss 3,500 
GRID: DISSIPATION Siarecrsc urs « 1,500 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Frequencies below 30 MHz) 


DG Plate. Voltagetc ie. ae oaee ene 16 19 
DGiscreensVOltage maaan an eaeeenn 800 800 
DGIGridiVoltagemeemscmcasn ence em nnene -800 -800 
DG Blate:Currentare ann mn nen men PRs SPAS 
OXe; Sree (GME coocaaccdcuc 2.4 3.5 
D Gi GridiCurren tierra nn nee ols PAs) 
Driving Power*!.i-72- yee ere 2.24 3.0 
RlatesOut put ROWegee ence nen nae 275 460 
Plate: DiSSiPationmen senna a anna 100 155 
RE Loadiimpedancemesss as annen enna 300 275 


1. Calculated Driving Power neglects input conduc- 


tance andrf circuit loss. 


PLATE-MODULATED RADIO-FREQUENCY POWER 


AMPLIFIER 


Class C Telephony (Carrier conditions except where 


noted) 


ABSOLUTE MAXIMUM RATINGS: 


DG PEATE VOLTAGES nnn? 17,500 
DC SCREEN VOLTAGE ..... 2,000 
DC. PPATE:CURREN Tone oe ene: 30 
PEATEDISSIPATION 2 ic otietre 167,000 
SCREEN DISSIPATION ........ 3,500 
GRID DISSIPATION aan eee 1,500 


1. Corresponds to 250,000 watts at 100 per 
wave modulation. 
2. Approximate Value. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


cent sine 


TYPICAL OPERATION (Frequencies below 30 MHz) 


DC. Plater Voltageyeepecns ss eoee eee 15 
DG@escreenkV oltage merce a-n an mea nen eee 800 
Peak af Screen Voltage(for 100% Mod.)2. . 800 
DGGrid Voltages. n eco ren mere -800 
DG IHMEME (GUIIEIE 5 a@db0d66%5 os 6 Got 22.8 
DCrscreen; CUrrentaeee ecient ccna een eee 4.1 
DG-GridsCurrentaern cp ee eca cae oneee ce 1.46 
Peak tf aGridtVoltage)..-.. 1.5. eee 1110 
Grid Driving Power 3.............. 1630 
Rlate Outputs ROW Chien ain ceen enna ere 280 
REsLoadsiimpedancesesemcn- sehen iene nen emenear 323 
Plate Dissipationmer.c 2. note cee 63 


E0Es< 2 a te SS 


3. Calculated Driving Power neglects input conduc- 


tance and rf circuit loss. 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 


Class AB 


ABSOLUTE MAXIMUM RATINGS (Per Tube) 


DCIPPATEMW OLTAGE e-em t-t-m- ner 20,000 
DG SCREEN VOLTAGES ars yea 2,500 
DGsE RATE CURREN Stn. a-memen-m nce 40 
PLATE DISSIPATION 23 2. a5... 250,000 
SCREEN DISSIPATION Maen -enraen 3,500 
GRIDJOISS!IPAT LON te eensertanage 1,500 


1. Approximate Value. 
2. Per Tube 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


TYPICAL OPERATION (Two Tubes Class AB) 


DG Plate;Voltagemea es semen nen 15 20 
DC Screen’ Voltages.) nena 1.8 1.8 
DG iGhIdIV oltageraes n-ne eee -500 -500 
Max-Signal Plate Current ....... 40 46 
Zero Signal Plate Current2....... O:2mee Os? 
Max-Signal Screen Current gece ile 1e2 
Peak af Driving Voltage 2...... 500 500 
Driving: POWelien ee. o0s erenseaee ns ear. 0 0 
Load Impedance (plate to plate)... 650 870 
Plates DiSSipatiOnwemeesensiaceenee ene 160 260 
Max-Signal Output Power ....... 440 660 


a Sep a AS I TES SE 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB 


ABSOLUTE MAXIMUM RATINGS 


DYG: HWANIE WILD NGS soo oaonoc 20,000 
DGISCREENBVOLTAG Eamemen a memrem. 2,500 
DGAPEATEGURREN Maa atime mente: 40 
PEATE DISSIPATION tase snot nme: 250,000 
SCREEN DISSIPATION Wrenn tamara 3,500 
GRID DISSIPATION Ooi cgr sp «pated ane 1,500 


1. Approximate Value. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


2. Calculated Driving Power neglects input conduc- 


tance and rf circuit loss. 


TYPICAL OPERATION Class AB, Peak-Envelope or 


Modulation Crest Conditions (Frequencies below 30 


MHz) 

D@iPlatesVoltage seen 15 20 
DGiScreensVoltageme eee 1.8 1.8 
DC*Grid: Voltage, au.) acne. -500 = -500 
Plate: Gurrentiesaseereceee creme a erence ae 20 23 
Zero Signal Plate Current ....... 0.2 0.2 
Maximum Signal Screen Current1... 1.1 ty 
Peak rf Grid Voltage ......... 500 500 
Driving Power 2a sere <r eens 0 0 
Plate Dissipationie.s-ssneuanenen mn 80 130 
Resonant Load Impedance....... 325 435 
Plate. Outputs POWer tn. cect eee Pex) SiO) 


kV 
kV 


oe i bPRPre< 


PULSE MODULATOR OR REGULATOR 


4C0V250,000A 


DC SCREEN VOLTAGE........ 2,500 VOLTS 
PEAK CATHODE CURRENT...... 350 AMPERES 
ABSOLUTE MAXIMUM RATINGS: PLATE DISSIPATION ........-. 250,000 WATTS 
SCREEN DISSIPATION ........ 3,500 WATTS 
BLATE, VOLTAGE sy. = feasts ot 40,000 VOLTS GRID DISSIPATION” 270+... 1,500 WATTS 
APPLICATION 
MECHANICAL ELECTRICAL 


MOUNTING - The 4CV250,000A must be mounted 
vertically, anode up. The tube may be supported 
by the anode flange or the screen flange. 

Care must be exercised to insure that the 
axis of the tube/boiler combination is vertical 
and that water in the boiler is at the level in- 
dicated. The anode flange on the tube must seat 
securely against the rubber ‘‘0’’ ring, forming a 
vapor-tight seal between tube and boiler. 


COOLING - Cooling is accomplished by im- 
mersing the anode of the 4CV250,000A in a 
“‘Boiler’’ filled with distilled water. Energy dis- 
sipated by the anode causes the water to boil at 
the anode surfaces, be converted into steam and 
be carried away to an external condenser. The 
condensate is then returned to the boiler, com- 
pleting the cycle. 

This boiling action maintains the anode sur- 
faces at a fairly constant temperature near 100°C. 
The vapor-cooled tube has good overload capabil- 
ities; excess dissipation for moderate periods 
only causes more water to boil. 

Since the tube anode and boiler are usually at 
high potential to ground, water and steam connec- 
tions to the boiler are made through insulated 
tubing. 

The filament supports of the 4CV250,000A are 
water cooled. Approximately .5 GPM should cir- 
culate through each of the filament connectors 
with a pressure drop of 20 PSI. Filament con- 
nector assemblies, SK-1710, provide electrical 
and water connections. Two sets of SK-1710 are 
required. 

It is recommended that the water cooled con- 
trol grid connector, SK-1712, be used. Water flow 
of approximately .5 GPM should circulate through 
the grid connector. The pressure drop across the 
grid connector is low. A convenient way to make 
water connection is to series connect the grid 
cooling water with the outer filament cooling 
water path. 

The outer filament water path has a lower 
pressure drop than the inner filament water path 
making this connection practical. 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CV- 
250,000A is normally many times the peak emis- 
sion required for communication service. A small 
decrease in filament temperature due to reduction 
of filament voltage can increase the life of the 
4CV250,000A by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or an increase in distortion. Operation may be at 
a filament voltage slightly higher than that point 
at which performance appeared to deteriorate. 
This voltage should be measured at the socket 
with a 1% meter and periodically checked. 

Filament starting current must be limited to a 
maximum of 1800 amperes. 


CONTROL GRID OPERATION - The 4CV- 
250,000A control grid is rated at 1,500 watts of 
dissipation and protective measures should be 
included in circuitry to insure that this rating is 
not exceeded. Grid dissipation is the approximate 
product of dc grid current and peak positive grid 
voltage. 


SCREEN DISSIPATION - The power applied to 
the screen grid must not exceed 3,500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc screen 
current. With screen modulation the dissipation 
is the product of RMS screen current and RMS 
screen voltage. 


PLATE DISSIPATION - The plate dissipation of 
250 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV250,000A is 
used as a plate-modulated rf amplifier, plate dis- 


sipation under carrier conditions is limited to 
167,000 watts. 


4CV250,000A 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CV250,000A, opera- 
ting at its rated voltages and currents, is a po- 
tential X-ray hazard. Only limited shielding is 
afforded by the tube envelope. Moreover, the X- 
ray radiation level can increase significantly with 
aging and gradual deterioration, due to leakage 
paths or emission characteristics as they are af- 
fected by the high voltage. X-ray shielding must 
be provided on all sides of tubes operating at 
these voltages to provide adequate protection 
throughout the tube’s life. Periodic checks on the 
X-ray level should be made, and the tube should 
never be operated without adequate shielding in 
place when voltages above 10 kilovolts are in 
use. Lead glass, which attenuates X-rays, is 
available for viewing windows. If there is any 
doubt as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. 

Operation of high-voltage equipment with inter- 


lock switches ‘‘cheated’’ and cabinet doors open 
in order to be better able to locate an equipment 
malfunction can result in serious X-ray exposure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV250,000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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7 EBX 1/4 DP 
8 HOLES EQUALLY SPACED 
ON 4.500 DIA.PC. 


© 2HOLES 


_7~ HANDLING HOLES 
_“  5/\6- 18 UNC- 4 HOLES 
ON 13.000 _ DIA. PC. 


es 19/64 DIA. & CSK-I2HOLES 
EQ. SPACED ON 13.000 DIA PC. 


8-32 UNC X3/8 DP —~ 
4HOLES EQUALLY SPACED 
ON 2.125 DIAPC. 
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EIMAC division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for— 


A quick guide to EIM AC products and services offered in this catalog. 
Including... 


® Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


sopojusd 


@ Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
x 

you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


® EIMAC tube type numbering system. 
® EIMAC/JEDEC cross-reference list. 


Important EDMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 

operating out of offices in major cities. They will help you personally with 
é} experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 
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RADIAL BEAM 
POWER PENTODE 


The EIMAC 8295A is a ceramic/metal, forced-air cooled, radial beam 
oentode with a rated maximum plate dissipation of 1000 watts. It is cap- 
able of high power gain and excellent efficiency at relatively low plate 
voltage. The 8295A is a direct replacement for the 8295. 


This external-anode tube is especially suited for Class AB] linear 
rf amplifier service, but will also provide excellent performance in Class 
AB», Class B, and Class C service. 


GENERAL CHARACTERISTICS ! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Maem OUAGC IIa. Cert anc on ne eas. . wcobabenes, fe SU BoM ss) \'/ 
Grrrenteeati0-Otvolise manatee. 35, ce0toae 8.2 A 
Amplification Factor (Average): 
BPMOESCICCl Tews icn ome tans ce rcp st tas gana assent. ston, <> ces 3.4 
Direct Interelectrode Capacitances (grounded cathode)? 
ut eo eS Agua Gre, Gamer ang Ab ts wae ae en ee 40 pF 
ETE 4 2 SEES Sey ee Oe ae 18:9. pE 
SRA TC SEE ee Be, ee ce Oe OR ee eee er ey ot austen ds vakails aus Tiel ee mcis Lee er ett ene e we 0.09 pF 
Frequency of Maximum Rating: 
ns AONE Raa es gy on coy 2 Ce he ak Pe a er aE 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the 
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this infor- 
mation for final equipment design. 


2. Capacitance values are for a cold tube as measured in a shielded fixture in accordance with Electronic Industries As- 
sociation Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
a OE BR pe mons Os a og eS nd ees et oO Cee tae aed 5.05 in; 128 mm 
UW ATTICS IG) hae hare Osea ae teeie es Ga ae Aaa CHES eine erie ieee ie 4.03 in; 102 mm 
BM UM Sree ce ioe etek peaks ete Aeros blur Hie «Bee « (eldkeneregan ole ola isis eins 2.8 1b; 1.27 kg 
BARI aT LOSI TIO Se pte) cette tat ake Meare also Snel ta Ny felabeds abet ec eive ols eweie vals Ve oleic Jaltabaters Any 
(Revised 1-15-73) © 1970 Varian Printed in U.S.A. 
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Maximum Operating Temperature 
Getamic/MetaliSeal si venerct eet eten ies tect trn ed so cess ersten e sleke testy ae cocl stn mresenen a mmm 2505-6 
I\-AE dee tae sh RA Premera eoodcoda Zab 
Chali: in an Son ae neo OOS eC Orne Gr enn ctromoo po gc Haid A 
... 7/-Pin Special 
Recommended Socket (includes integral chimney) ........... EIMAC SK-184 or EIMAC SK-184A 


Base Ai Ce CHO Ch Oe oe ee IO Ses I PO ee Or eI OI ES TOE ORY 


i 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN, Class AB1 Class ABy, Grid Driven, Peak Envelope or 
Modulation Crest Conditions 
MAXIMUM RATINGS: Plate Voltacer mae 2000 2500 3000 Vdc 
DG PEATE VOLTAGE reine sere stetenene 3000 VOLTS Suppressor Voltage ...... 35 0 35 Vdc 
DC SUPPRESSOR VOLTAGE ........- 100 VOLTS Screens Olitager-ssnmelct-menen 500 500 500 Vdc 
DG SCREENIVOLTAGEs ostesereternce aes 600 VOLTS Grid Voltagesae =e eee “116 -119 -120 Vde 
DC PLATE CURRENT .... +--+ -eees 0.8 AMPERE Zero-Signal Plate Current .. 200 200 200 mAdc 
PLATE DISSIPATION ...- eee ee eee 1000 WATTS Single Tone Plate Current4. 800 800 800 mAdc 
SCREEN DISSIPATION ...----eee-e> 30 WATTS Zero-Signal Screen Current . a 5 4 mAdc 
Single-Tone Screen Current 3/4 75 43 54 mAdc 
Peak rf Grid Voltage3 .... 116 119 120 v 
Single Tone Useful 
LES LSE Output Powers iis aaa 1100 1250 1700 W 
Resonant Load Impedance .. 1400 1500 2100 () 
1. Adjust to specified zero-signal dc plate current. Intermodulation Distortion 
Products2 - 3rd Order .... -24 -22 -23 db 
5th Ordemee. <n. -37 -50 -40 db 


2. The intermodulation distortion products are refer- 


enced against one tone of a two equal tone signal. 4. For peak conditions, or for single-tone modulation at 


full signal. Except for brief tuneup periods, operation 
under single-tone conditions may not be possible 
3. Approximate value because of excessive screen dissipation. 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony PlatesVoltagemmsnen-neiete: 2000 2500 3000 Vdc 
(Key-Down Conditions) Suppressor Voltage ...... 35 35 35 Vdc 
Screen Voltages 1... 500 500 500 Vdc 
MAXIMUM RATINGS: GridiVOltagess .. sheep e -175 -200 -200 Vdc 
DS ALATE WOLIVNGIS soannoaooeoue 3000 VOLTS Plate Gurrenteesacneenneeen ee 850 840 820 mAdc 
DC SUPPRESSOR VOLTAGE ....-.<«..-. iOEVOLAS Screen Current! ........ 42 40 42 mAdc 
DCG SCREEN VOLTAGE .....-...-<- 500 VOLTS Grid-Gurrent. ene 10 10 10 mAdc 
DG GRID VOETAGERer-menen t-norm -200 VOLTS Peak rf Grid Voltage | mee is 188 210 210 v 
DGIPEATE CURRENTMEn asin mc nenonen 1.0 AMPERE Calculated Driving Power!. . 1.9 74 pa Ty) 
PEATE DISSIPATIONMsrnrnememm- imei treat: 1000 WATTS Plate Input Power ....... 1700 2100 2460 w 
SGREEN DISSIPATION Meemensn sient tem -wcn 30 WATTS Useful Output Power ..... 1155 1440 1770 W 


1. Approximate value. 


TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of the rf grid 
voltage to obtain the specified plate current at the specified bias, screen and plate voltages is assumed. If this pro- 
cedure is followed, there will be little variation in output power when the tube is changed, even though there may be 
some variation in grid and screen current. The grid and screen currents which result when the desired plate current 


is obtained are incidental and vary from tube to tube. These current variations cause no difficulty so long as the 
circuit maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally 


by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf 
grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: Current at 6.0 volts 
MPMMCIWAIMUD LIME 2.00.6 0.0% s 0 ese 0 0 oe 


© 2 8, Ge 96' 6 2.6 6 (8) 6) 6. 6 Je 6 


Interelectrode Capacitances '(grounded cathode connection) 


MRM Teds es as sc te ses 
OS egy IBIS Ai Ra 


rr ©, Pees ASU h ta oo om 


Amplification Factor 
aetorocreen®...... 


Soo ee greene, 0 or Aanerer: BAU art 


1. Capacitance values are for a cold tube as measured in a shielded fixture in accordance with Electronic Industries As- 


sociation Standard RS-191. 


APPLICATION 


MOUNTING - The 8295A may be operated in any 
position, and should normally be mounted in the 
EIMAC air-system socket SK-184 or SK-184A, 
Or equivalent. The SK-184 socket has _ built-in 
bypass capacitors for the screen grid and suppressor 
grid. The SK-184A socket has a built-in bypass 
capacitor for the screen grid and has grounded sup- 
pressor grid contacts. 


HEATER - The rated heater voltage for the 8295A 
is 6.0 volts, as measured at the socket or tube 
base pins. Variations should be restricted to plus 
or minus 0.3 volts for long tube life and consistent 
performance. 


COOLING - Forced-air cooling is required in all 
applications, and the use of an air-system socket, 
such as the EIMAC SK-184 or EIMAC SK-184A, is 
recommended. Each of these sockets includes an 
integral chimney to direct air through the anode 
cooling fins. Cooling is simplified if air is directed 
in a base-to-anode direction. At full rated dis- 
Sipation, with air at 50°C at sea level, an air flow 
of 25 cubic feet per minute, with a resulting pres- 
sure drop of approximately 0.15 inches of water, is 
sufficient to limit maximum tube temperature to 
225°C. If air is not directed in the base-to-anode 
direction, additional cooling may be required for the 
base section of the tube. Cooling air should ‘be 
applied before or simultaneously with the appli- 
cation of electrode voltages, including heater, and 
may be removed simultaneously with them. 


CATHODE WARMUP TIME - Heater voltage should 
be applied for a minimum of three minutes before 
the application of other electrode voltages to allow 
proper conditioning of the cathode surface. 


GRID OPERATION - In Class AB applications, 
grid bias voltage must be obtained from a fixed bias 
supply. The internal resistance of the bias source 
should not exceed 5000 ohms in Class AB, appli- 
cations or 2000 ohms in Class ABo> applications. 
Either fixed bias or cathode bias, or a combination 
of the two, is recommended for Class C applications. 
Partial grid leak bias, in combination with fixed or 
cathode bias, or both, may be used in Class C 
application provided the total resistance of the grid 
leak plus the bias source does not exceed 5000 
ohms. 


SCREEN OPERATION - If the screen voltage is 
obtained from a power supply separate from the plate 
voltage supply, the circuit should be arranged so 
that it is impossible to apply screen voltage without 
plate voltage. The use of a screen over-current relay 
is recommended, to remove screen voltage immedi- 
ately in case of excessive screen current due to 
Circuit problems, grid bias failure, or accidental 
removal of plate circuit loading. In linear amplifier 
service, the screen voltage must be obtained from a 
well regulated source, to prevent excessive screen 
voltage variation due to changes in screen current 
which occur between zero-signal and full-signal 
conditions. 
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SUPPRESSOR OPERATION - The 8295A performs 
well with the suppressor operated at cathode poten- 
tial. For maximum efficiency at high power input 
and low plate voltages, a positive voltage of about 
35 volts should be applied to the suppressor. How- 
ever, the actual value is not critical, and voltages 


between 25 and 45 volts may be used with only 


minor differences in performance. The intemal 
resistance of the suppressor grid voltage supply 
should not exceed 3000 ohms. 


PLATE OPERATION - The maximum rated plate 
dissipation power for the 8295A is 1000 watts. 
Except for brief periods during circuit adjustment, 
this maximum value should not be exceeded. Con- 
tact to the plate may be made either at the top cap 
or by means of a circular clamp or spring-finger 
collet around the outer surface of the anode cooler 
itself. Points of electrical contact with the anode 
Should be kept clean and free of oxide to minimize 
tf loss. The anode cooler should be inspected 
periodically and cleaned when necessary to remove 
any dirt which might interfere with effective cooling. 


GENERAL OPERATION NOTES - A metal chassis 
or equivalent means should be provided to separate 
the input and output circuits of an amplifier em- 
ploying the 8295A. Reasonable precautions should be 
observed in regard to bypassing and shielding of the 
supply leads to prevent coupling between input and 
output through external circuits. The use of the 
EIMAC SK-184 or SK-184A air-system sockets, with 
integral bypass capacitance built in, is helpful in 
these respects. When it is desired to apply voltage 
to the suppressor of the tube, it is recommended 
that any suppressor bypass capacitance be 
located on the anode side of a chassis. Total sup- 
pressor bypass capacitance should be sufficient 
to result in a reactance of 3 ohms or less at the 
operating frequency. The dc supply lead to the 
Suppressor should either be located entirely on 
the anode side of the shielding (chassis), or fed 
through an effective rf choke located well out of the 
field of the plate tank circuit and again bypassed 
before passing through the shielding into any com- 
partment exposed to the control grid circuit. 


NEUTRALIZATION FOR RF OPERATION - In 
most Class C applications, the 8295A may be oper- 
ated without neutralization provided the suppressor 


grid and screen grid are effectively grounded for 
radio frequencies. The use of the EIMAC air-system 
sockets is helpful in this respect. For minimum- 
distortion Class AB] linear amplifier service, where 
reaction on the driver circuit should be eliminated 
completely, it will usually be found advisable to 
neutralize the small feedback capacitance of the 
tube. 


INTERELECTRODE CAPACITANCE - The actual 
internal interelectrode capacitance of a tube is in- 
fluenced by many variables in most applications, 
such as stray capacitance to the chassis, capaci- 
tance added by the socket used, stray capacitance 
between tube terminals, and wiring effects. To con- 
trol the actual capacitance values within the tube, 
as the key component involved, the industry and the 
Military Services use a standard test procedure as 
described in Electronic Industries Association 
Standard RS-191. This requires the use of specially 
constructed test fixtures which effectively shield all 
external tube leads from each other and eliminates 
any capacitance reading to ‘‘ground’’. The test is 
performed on a cold tube. Other factors being equal, 
controlling internal tube capacitance in this way 
normally assures good interchangeability of tubes 
over a period of time, even when the tube may be 
made by different manufacturers. The capacitance 
values shown in the manufacturer’s technical data, 
or test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned to 
make allowance for the actual capacitance values 
which will exist in any normal application. Measure- 
ments should be taken with the socket and mounting 
which represent approximate final layout if capaci- 
tance values are highly significant in the design. 


HIGH VOLTAGE - The 8295A operates at voltages 
which can be deadly, and the equipment must be 
designed properly and operating precautions must be 
followed. Equipment must be designed so that no one 
can come in contact with high voltages. All equip- 
ment must include safety enclosures for high-voltage 
circuits and terminals, with interlock switches to 
open the primary circuits of the power supplies and 
to discharge high-voltage condensers whenever ac- 
cess doors are opened. Interlock switches must not 
be bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 
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AIR-SYSTEM SOCKETS 
Two air-system sockets are available for the 8295A, each of which makes all electrical contacts to the 
tube except to the anode. The characteristics of these sockets are as follows: 


EIMAC SK-184 EIMAC SK-184A 


Beem rid’ bypass Capacitor... 1. 8c et es 2000 pF,1000 Vdc 2000 pF, 1000 Vdc 
Suppressor Grid Bypass Capacitor ..........+e+--ee-- 2500 pF, 500 Vdc _—i none 

Grounded Contacts (to socket frame) ..........-22e006- none Suppressor Grid 
MUMMMMITOCNIMNCY «6 2. ee ee et et we et et ee es Integral Integral 


SPECIAL APPLICATION 


If it is desired to operate this tube under conditions widely different from those listed here, write to 
Power Grid Tube Division, EIMAC Division of Varian, 301 Industrial Way, San Carlos, California 
94070, for information and recommendations. 
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DIMENSIONAL DATA 
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PIN CONNECTIONS 
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EIMAC. division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for— 


A quick guide to EIM AC products and services offered in this catalog. 


Including... 


@ Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


@ Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
@ EIMAC/JEDEC cross-reference list. 


Important EIMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 
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EIMAC. division of Varian 


Main office: 301 Industrial Way, San Carlos, CA 94070 
Look in the general section for— 


A quick guide to EIM AC products and services offered in this catalog. 


Including... 


@ Your nearest distributor of modern, fully guaranteed EIMAC electron 
tubes and accessories. 


@ Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 


@ EIMAC tube type numbering system. 
@® EIMAC/JEDEC cross-reference list. 


Important EDMAC extras... 


APPLICATION ENGINEERING. The EIMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 


FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the EIMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 
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